Binomial Theorem / WN 


za. Marked questions are recommended for Revision. 


3 fared eq Geer ara wea 21 
PART - 1: SUBJECTIVE QUESTIONS 


ary -1: fava We (SUBJECTIVE QUESTIONS) 


Section (A) : General Term & Coefficient of x* in (ax +b)" 
wars (A): arom Fe Wd (ax +b)" 4 xk oT WH 


A-1. Expand the following : 


FAT OT WIR we : 
. 2 x) ; x oe 
(i) (2-3) , (x #0) (ii) y°+—| , (y#0) 
X 2 y 
5 3 3 5 
Ans. (i) (=) = (2) +10 [2}-10 (*) ee (<) = () 
x x x 2 2 2 


(ii) y® + By + 24y? Fe ae 
y sy 


mo (Fpe GY U3) 6) (3) (eG) 22) 
6) G+) - 


(ii) (y*)*+ 4C, (y?)° (2/y) + *C, (y?)* (2/y)? + *C, (y*) (2/y)® + *C, (2/y)* = y® + By? + 24y? + a 
y 


B 


n 

A-2. In the binomial expansion of ABs # , the ratio of the 7th term from the begining to the 7th term 

from the end is 1 : 6 ; find n. 

n 
[AE se) & mee H orem 7H whe ia 8 78 we a aT 1:6 8 ding am sa | 
Ans. n=9 
E73) \- 

Sol. 7" term from beginning T, = "C,(2) 3 (=) 


n-6 
7" term from the end T,_.="C,, _¢ (2)° (=) 


a a) 1 nt n—12 


; n-6 2 
Hindi URS 7d Ue T,="C,(2) 3 (=) 
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Binomial Theorem / A\ 


n—-6 
rat & 7dt ve T, ,="C, 6(2)° (<) : 
n-6 
ee 
ane 2 } og Mele = 2) DS 4 Sones 
Ths nS 2) 6 3 


A-3. Find the degree of the polynomial (x + (x? —1)4 i (x Oe 1)*) 


qeue (x+(8 - 1%)" +(x-(° -1*)". Ol Bet sled HUST | 
Ans. 7 
Sol. = 2[x5 + 5C,, . x(x? -1)'2)2-4 8C,. x ((x? -1)2)4] 
= 2[x® + 10x%(x 1) + 8C,.x (x°-1)2] 
= 2[x5 + 10x8 — 10x? + 5x (x®°- 2x3 +1)] => degree is 7 (a 7 8) 


A-4. Find the coefficient of 


(i) xSy3 in (x + y)9 (ii) a°.b? in (a—2b)!2 
Yr bl AM Sid PeI— 
(i) (x + y)9H x8y3 oT (ii) (a—2b)'24 a5 b? aT 
Ans. (i) 9C, (ii) a ace 
9 
Sol. (i) (x +y)*= })°C,x° Ty! “co-efficient of x°y*= °C, 
r=0 
12 
(ii) (a—_2b)?= Ca"? (-2b) ‘ Co-efficient of abb” = *2C. (-2)’ 
r=0 
2 . 
Hindi. (i) (x + y)?= > °C,x?‘y! a xSyor Wa = 9C, 
r=0 
12 
(ii) (a — 2b)"*=)) °C,a'?* (—2b)' ab’ aie =C, (-2)7 
r=0 


11 11 
A-5. Find the co-efficient of x’ in | ax* peal and of x-7 in |S and find the relation between 
b x b x? 


‘a' &'b' so that these co-efficients are equal. (where a, b = 0). 


11 
[axes @ WAR A x7 SI YOTH sie [ax ! 


b x 
ORGY ERTAY Sl, TH 'a' Vd ‘b's Sq Gael sia Hei (TeT a, b = 0) 


x2 


141 
) @ UR A x7 Pi sl Hrt| sie J yorH 


6 5 
tie 2 tic 4 = 
Ans. Ce Coneacted 


rh 
Sol. Co-efficient of x’ in fax’ + x] 
Xx 


: 
General Term = "'C, (ax)! (=) SiC ab xe 
x 


Put 22 -3r=7 
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Binomial Theorem / A\ 


r=5 * Co-efficient of x”? = "'C,a®. b> 


11 
Co-efficient of x-’in ax - =) 
bx 


; 
General Term = "'C, (ax)! (-5] = "Catt (b)+ (-1)rxtt 
x 


Put 11-—3r=-7>r=6 * Co-efficient of x-” ="'C, a5b-* 


Given that ''C,a®b°= "'C,a°b°= ab = 1 


11 
Hindi. [ac +) @ WAR A x? GS YH 


r 
are Te = 1C (ax2)t4 (=) =1C atth- 22-3 
r bx r 


22 -3r=7 SA W 
tao ? x’ ol PMH = 'C,as. bs 


11 
[ax @ WAR A x7 or IH 
xX 


r 
alum Ue = "NC. (ax)"'+ (- =| = il C_a''" (b)* (-1 ) x i 
X 


11 -3r=-7 3A W >r=6 e x7 OI WIH ="'C, adbé 
fear wa 8 Gea b 3 |@eab = ab zai 


A-6. Find the term independent of 'x' in the expansion of the expression, 


9 
(14x 4+2x3) 3e-4) @ WIR Ax B Mada ve sia wifey 


2 3 
Ans g : 
54 
- ; pee a 
Sol. _Co-efficient of x® in (1 + x + 2x9) | —x* -— 
2 3x 
9 9 
= Co-efficient of x° in 28 ae + Co-efficient of x-1 in ane ol 
2 3x 2 3x 


Ne ee cee 
+ 2 Co-efficient of x in | —=x* —— 


9—r, iF 
- %, (Ex) -s) +9C (Ex 
2 3x 2\2 Xx 
3 6 2 7 
an 8\t 4 ree Goan eh ae 
= — —— 2 _ -— = 
045) [ 3) : o( 5) ( 3) ~ 54 


ine) 
\N____Ba 
ir 
no 
| 
Y| a 
NW__ 
ie) 
+ 
ne) 
o 
x?) 
wo 
—— 
No | 0 
x 
ine) 
N___Ba 
o 
ad 
| 
(oe) 
ares 
\___Ba 
a 
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9 
Hindi. (1 +x + 2x3) (Zx-2) ® TER F xo or ys 
Xx 
ay | Seo 3 Tar A x? Hr WH + 3 17 @ TER A x oT WH + 2 $8 e 
2 3x 2 3x 2 3x 


Dar 4 x3 or PH 


9-r, q 9-r5 Ip 9-1, rey 
= %C, 32 ar aa 7 3, ae ae 8 32 = 
"2 3x 712 3x St 2 3x 
3 6 2 7 
aicale oh Ca)-2 
2 3 2 3 54 


ie) 


ll 
o 
ie) 
fo) 


A-7 (i) Find the coefficient of x5 in (1 + 2x)®(1 — x)’. 
(ii) Find the coefficient of x* in (1 + 2x)* (2 — x)§ 
(i) (14+ 2x)§(1—x)? A x8 or yota stat Hifory | 
(ii) (1 4+ 2x)4(2—x)5H xt pr Wore sta HrfSry | 
Ans. (i) 171 
(ii) —438 
Sol. (i) (1 + 2x)®(1 — x)’ 


= (1 + °C, (2x) + °C, (2x)? + 8C, (2x)? + °C, (2x)4 + °C, (2x)> + (2x)) (1 — x)’. 
= (1 + 12x + 60x? + 160 x? + 240x* + 192 x° + 64 x®) (1 — x)’ 

= 1 x coeff of x5 + 12 x coeff. of x* + 60 x coeff of x? + 160 x coeff of x? + 
240 x coeff of x + 192 x constant term. 

=1 x x° OT Wh + 12 (x* GI WMH) + 60 (x? SI FM) + 160 (x? HT ZI) 
+ 240 (x2 @T Wh) + 192 x staR UE 


=1 x (-1)§."C, +12 x 7C, — 60 x 7C, + 160 x ’C, — 240 x 7C, + 192 x 1 
=— 21 + 420 — 2100 + 3360 — 1680 + 192 = 171 


(ii) (1 + 2x)4 (2 — x)5 

[1 + 4C, (2x) + 4C, (2x)? + 4C, (2x)? + 4C,(2x)4 ] (2 —x)> 

= (1 + 8X + 24x? + 32x? + 16x*) (2 — x)§ 
coefficient of x* = 1 x coefficient of x* + 8 x coefficient of x? + 24 x coefficient of x? + 32 x coefficient of 
x + 16 x constant term 
x* TW = 1 x x4 Hl YM + 8 x x9 HI YM + 24 x x? HT YM + 32 x x HI YMIH+ 16 x Ha UE 
T,,, = °C, Eee, 2° isnt eseeetreees + O4eeeoeeerC, x 24+ 16x2° 


= 10-320 + 1920 — 2560 + 512 = 438 


n 
A-8.za. In the expansion of 2 -5) ,n EN, if the sum of the coefficients of x° and x"° is 0, then nis : 


< 

Ans. 15 

1% ; 
ate| x° - 5) DENG VSR A SMX H YUH! GH WT BI sl, TM ne 
{ n 

Sol. x3 -5) 

Gar. 

n! 
General term = ——— (-1)? x5r2n 
ni(n—r)! 
2n 
If 5r-—2n=5, then5r=2n+5 = eae. 
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Binomial Theorem / A\ 


If 5r— 2n = 10, then 5r = 2n+ 10> r= —+2 


Let n = 5k 
| | 
Now = = = =0 
(2k +1)\(3k—1)! (2k + 2)!(3k - 2)! 
- 1 1 = kes = n=15 


oo at oes) 
3k-1 2k+2 


n 
Hindi. Le -5) 


X 
n! 
qe Ue = ——_ (-1)? xsr2n 
ni(n—-r)! 
an 
ufe 5r—-2n=5, a9 5r=2n+5 > r= eT 
on 
ufe 5r—2n = 10, ds 5r=2n+10 => r= Faitee 
Art n= 5k 
| | 
Sa 5k! 7 5k! 1g 
(2k +1)!(3k—1)! (2k +2)!(3k —2)! 
=> l u = k=3 => n=15 


——- =0 
3k-1 2k+2 
Section (B) : Middle term, Remainder & Numerically/Algebrically Greatest terms 
wre (B): Fea Ue, WHat Be Ges Soria Asda Te 


B-1. Find the middle term(s) in the expansion of 
fA & WAR F Fey ve Sid Hel 


Tf 
(i) [x ¥) (i) = (1-2x 4 x2)n 
y xX 
35x 35y ¥ Soni ee 
Ans. (i) 3 (ii) (—1) Fi mae 


v 
Sol. (i) [<-¥) T,& T, are the middle term 
y x 


(ii) (1 — 2x + x2)n= (x — 1)2" 
= 2n C. (-1 yn xn 


n+1 


T 
7 
Hindi. (i) -%) $ ver 4 T,3ie Tw ve @ 
X 
(ii) = (1-2x + x2)P= (x — 1)" 
Tne = C, (-1 ynxr 
B-2.% Prove that the co-efficient of the middle term in the expansion of (1 + x)?" is equal to the sum of the 
co-efficients of middle terms in the expansion of (1 + x)2?-1. 
Rig we fe (1 4+x)27° mG war A sey ue pr yo, (1 +x)2-1G war F ae val m Wil m aha G 
ATX 8 | 
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Binomial Theorem / A\ 


Sol. 


Hindi. 


B-3. 


Sol. 


B-4.23. 


Ans. 


Sol 


Co-efficient of middle term (1 + x)?" = 2"C, 
an = ani 4 ~ ums Os . 

(1 +x)? Wa A Hea ue HT YUH = 29C 
anG., es ua Ce 4+ 2n-1 Cc, 


n 


Find the remainder when 7°8 is divided by 5 

Using binomial theorem prove that 6" — 5n always leaves the remainder 1 when divided by 25. 

iii) Find the last digit, last two digits and last three digits of the number (27)2’. 

ate 798 pr 5 8 fanfsrd fear ory, at eet sd Hey | 

ii) feqe waa or sua wed ey Re aifory fo 6" —5n wl 258 fais Het we ure Wea Ue 
1 erm 81 

(iii) (27)27 or afas sim, aaa a ste g afaa di aH sid He | 

Ans. (i) 4 
(iii) 3, 03, 803 

(i) 798 = (50 —1)49 = 49C,.(50)49 — 49C,, (50)48 + .....— 49C ug => Remainder sma =5-1=4 

(ii) 6"— Sn = (5+ 1)"—5n = 57+ "C,.59- 14 tC, 4 52 +°C, |. 54+1-5n = 250.41 

(iii) (27)? = 38 = 3.(9)*° 

= 3(10 — 1)” = 3(10% — “°C, .10% +... + C,,.10?— *°C,, .10 +1) = 3(1000A — 400 + 1 ) 

Last 3 digits of this number = 803. 

Be Ge m sity 3am = 803. 


Which is larger : (995° + 1005°) or (101)5° 

(995° + 1005°) aem (101/504 SG wlan gsi é ? 

Ans.  1015° 

(100 + 1)°° — 100°° — (100 —1)°° = 25°C ,(100)49 + 5°C.,(100)47 + ......+ °C, (100)] — (100)°° > 0 
(101)5° > (995° + 1005°) 


(i) Find numerically greatest term(s) in the expansion of (3 — 5x)'® when x == 
(ii) Which term is the numerically greatest term in the expansion of (2x + 5y)*4, whenx =3 &y=2? 


{ 


(i) afe x =— aa (8—5x)'9 GH TAR FH FETA GIA AMA Tena!) Va Slat HRI | 


o| 


(ii) (2x + 5y)4@ fae 4 Ue Feds Ue el Wes x=3aMy=2? 


(i) Ty ==455 xl¢ and T, = 455 x 3/4 


(ii) 22 
; , 1 15+1 
(i) For numerically greatest term in (x + a)" P= Uastalle 2 : =4 
1a 1+ | 
1 
Since value of — = is itself an integer. There are two terms, whose numerical values are greatest 
eas 
a 


T,and T, 
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B-6.73. 


Sol. 


Hindi. 


T, = C, (3)'?(-1)8= — 455 x 37 
Ts= ®C,(3)""(-1)*= 455 x 3” 


n+1 15+1 


(i) (x +a)" @ WAR F Feds Gene AA gel ve @ few r= = 5 =4 
aes 1+ | 
{ 
ates O*1 or ar em yote 8 a: ae cue 8 foro Gene AM ETH S| 
1+ | 
a 
T, ce T, 
T, = '®C, (3)'? (-1)? = — 455 x 31? 
T= 8C, (3)"' (-1)*= 455 x 372 
- : . n+1 34+1 
(ii) For numerically greatest term Fed4 GWENT AH ae va w fey r= = ail ain 21. 
eae 1+|— 
a 10 
Find the term in the expansion of (2x — 5)® which have 
(i) Greatest binomial coefficient (ii) Greatest numerical coefficient 
(iii) Algebrically greatest coefficient (iv) Algebrically least coefficient 
(2x —5)§@ WAR FH de ue sid Ge ol wads 
(i) Few fee yors (i) Fey PATA Yor 
(iii) Feds shore wre (iv) aes Shorr yore 
Ans. (i) T, (ii) eats (iii) T, (iv) Tg 
(2x — 5)é 


(i) Greatest binomical Co-efficient is of middleterm =T, =T, 


(ii) For greatest numerical term r = ie = =| =) 


n+1 


Since itself is an integer. 


1+ 


a 


.. T,and T, both terms have are greatest numerical value 

(iii) The positive term of greatest numerical value is Algebraically greatest i.e. T,. 
(iv) The negative term of greatest numerical value is algebraically least i.e. T, 
(2x — 5)6 


(i) Fea feos YH sen Ve HA Te eM eat =T, = T, 
od 


(ii) FETA CI AM Ae Ve r= al -|2)-s 


)\ 
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fen O+T op yuo 8 are 
ames 
a 
T, da Tai oe Aeda Ue AM aet ve elt 

(iii) SorTPra FETA AM Te Ve MIAH HSTH GHG AM act Ve H raz ele z, seq T, 


(iv) SormPrea YATH AM Ae Ve OMA HASTA UEMHAH AM Tel Ve H Say ele &, stale T, 


Section (C) : Summation of series, Variable upper index & Product of binomial 
coefficients 


wars (C): So oT a, A GM Yann Ud feue Pint o TM 


C-1. If Co, C,, Cp, ... C,, are the binomial coefficients in the expansion of (1 + x)" then prove that : 


afe (1+x)",neN& WAR 4 Cy, C,,C,,..,C, fare Wire 8, at fe wet : 


n 
Scr: oS upto (n + 1) terms equal to (1-5) 


pte Be 7 


(i)_. —C,(3)"1(V5)'+.C,(3)" *5-—C,3" 3 (5y5).....upto (n) terms equal to (3- ¥5)" -3" 


(i)_ Go 


£o} 2) —4| 202 _ 3953 _ non _ sn an 
(See eceeeigg cee - ay, , ees eae 
2 Be 28 2 an 


Sol. (i) Obvious 


(iii) x3 


(ii) Obvious 
(iii) (C, + 3C, + 3°C, + ........ + 3°C,) — C a > ee <2 


= 4"- (3) = 22 — cae gh 3" 
oe a 


C-2. If Cp, C,, Go, ... ©, are the binomial coefficients in the expansion of (1 + x)" then prove that : 
afe (1+x)".neN@ wR 4 C,,C,,C,,..,C, fare gre z, cl Reg we : 
C, C C3 C,, n(n +1) 
2 3 
0 Cay CA Caro 


. i /._ 
(i) (GERCy(C, AOC GC. He. eean( Cm rien)= , 


nl! 
(iii) Cy - 2C; + 3Cy - 4Cy +.... + (-1)"(n+1) C, = 0 
2 3 n+1 n+1 
(iv) ACen Oe Oe BecRerEreneere + a Cee u 
2 3 n+1 n+1 
wy) ZENE; DG; . ECs : zs Palla OF a2 
i 2 2.3 g.4 °°" (n +1) (n +2) (n+ 1) (n+ 2) 
gee ZC OC PPLE greet! 4 
i 20 l 2 BB eset n= 
wy i ee aes oa n+ ne 1 
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Cc Cc C 
Sol. (i ea ee 
") GG, Gs 
= 142434 ..4(n-1)¢n =A) 
(ee (OP o9 (ree os meer (C46) 
= ("1G )(°*1C,)........(8*1C,) = ((n + 1).C,) [Ao] a [A**t,.) 
(n+1)" 
=r on eae Go 3 
(iii) (14+ x)"=C,4+ OX 4. +C x 
X(1 + x)" =C,X + C,xX? + eee +C x! 
Differentiating w.r.t. x XH Wa AdHerat He Ww 
(1+x)P+nx (14x) '=C,4+2C0,x4+...... +(n+1)C,x" 
Putting x =-— 1 YA UR 
Of 26 fe eae +(-1)"(n+1)C, =0 
(iv) S = ye a7) ee i [OA Ge Cee Ane = ee [5"+1- 1] 
— Sart nei oe 1 eee CRT 1 
Aliter 
(1+ x)P="C, + CX + wees +°C_ x 
(iaX) eee =—"@ x + Nex NER. PCyx" *t 
eel eet : 2 n+1 
put x = 4 
2 n+1 n+1 
thenC,.4+ —-C,+ eer ie Gee L 
2 n+1 n+1 
: "C r+1 1 . n+1 r+ 1 
iv = rar" = aG; a = [Caer Cc. 4+! 
Mv) ia a es n+1 Co an 
= 1 [5°+1- 1] 
n+1 
IpreTe : 
(1+ x)P =O, 4 9C,X + ccesesseeees +" x 
(od al ="C xX+ POX aay HORE 
n+1  n+1 : 2 n+1 
X=43a4 ® 
2 n+1 Inert) 
da, docs ae fas Gee L 
2 n+1 n+1 
(v) (14x)? = Cy + CyX4 oe + C,x" 
Integrating from 0 to x 
{ | 2 nH 
(1+x) "1 +x) = Cox+ Ge Foe + Cox 
n+1 2 n+1 
Again integrate 0 to x 
Gant x Ox? Cx Ox 
(n+1)(n+2) n+1 2 23 °°" (n+1)(n+2) 
put x = 2 
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(v) 


(vi) 


C-3. 


Sol. 


Hindi. 


(ii) 


C-4. 


20, 20) oo. gm? _on-5 
te Fisciun + = 
2 2.3 (n+1)(n+2) (n+1)(n+2) 
(14x)? = Cy + CyX4 wee + O,x" 
O8 xd GAlHat He Ww 
14x) =1 2 ni 
( ) = Cox + Gi Pvctiex + iit 
n+1 n+1 
UA: OF x Th GAH GI UX 
(1+ x)" at: JF . Cx er Cx 
(n+1)(n+2) n+1 2 23 °°" (n+1)(n+2) 
X= 2 tad w® 
27.65. 2G; am®c, _ 3%? -an-5 


2. 23 °°" (n+t)(n+2) (n+1)(n+2) 


(1+ x)? =O, 4+ °C, X 4+ we +°C x" 
2 2 n+1 2 
fc +x)"dx =C,x + Sits PAA en 
: 2 n+1 
gn _{ Loe x oaG, mn Puae 
n+1 pe: 2 bas n+1 
Prove that Rig wei 
(i) WG at OG a eG eee + ‘Cie Cre 
(ii) 10C2 + Co + 1Cot .....4 19C2= 1020 
(i) OGG + racees +'C = Co-efficient of x" in (1 + x)" + (1+x)Pt+.... + (14x)! 


i x)! ae 


= Co-efficient of x" in (1 + x)" 
Xx 


| = Co-efficient of x"*"in (1 +x)r*t="+'C 
(i) Geet ee + °C = (14x) 4 (1 +x) 1 4 + (14 x) TER F x OT PIG 


= (1 +x)! Coat) we am a 


X 


=(1+x)"*1@ OAR A xml Ye =+1C 
20x19x18_ 10x9x8 


20C3 — 19C3 = = 120 = 1140-120 = 1020 
3x2x1 3x2x1 
lf (1 +) "|i ieee eee +C,, x", prove that 
Ole (1 + x)" = Cy +O, xX + Cy x2 + cece +C,, x", Re Gel 
7 (2n)! 
(i) Cy Cy + Cy Cg + oe *On-3Cn= 7a) I (n3)! 
- 2n)! 
(ii) Cy) C, + C, C..4+ ween + 0¢ C= Eo 
(ii)w Cp? — Cy? + Cn? — Cy? + ow... + (-1)" C,? = 0 or (-1)"* C5 according as nis odd or even. 


C,2- C12 + Co? -— Ca? 4.2... + (-1)C,? = 0 UT (-1)92 C,,. ae n fas BT BA BI 


)\ 
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[Revision Planner] 
Sol. (i) (14+ x)"=Cy+O,X4...000. +, x 
(x + 1)9 = Cox" 4+ C,x™14 oo. +C 
Cy Cg + CyCyg + -reeereeees +C,_,C,, 
= Co-efficient of x3 in (1 + x)?" =*"C,, 
(ii) CoO, + Cyn. y + cvccreeeeees +C,_C 
= co-efficient of x" in (1+x)2" 
= Cy 
(iti) (14+x)"=C) +O, X +... +C, x" 
(x — 1)" = Cox — Cy x™ 4 +(-1) "°C 
6 ee eee +(—1)"C,2 
= co-efficient of x" in (x?-1)"=0 if nis odd 
="C_o(-1)"? ifn is even 
(14+ x)"=Cy +O, X40... +C, x" 
(x +1) = Cox" 4+ OC, xml 4 .. +C 
CyCg + Cy Og + ccrcercceeee +C 
=(1+x)29 4 x0 Sqr Wom =2nC. 
(ii) CiGrt GiC. 4 fdas +C_C 
= (14+x)?9 A x0 or quire 
= Ce 
(iti) (14+x)"=C)4+C0,X +... +C, x" 
(Xe C xl = © xe tees +(-1)"C,, 


Hindi. (i 


— 


Section (D) : Negative & fractional index, Multinomial theorem 
wars (D): we ¢ fa Udo, agua Wa 


D-1.z3 Find the co-efficient of x® in the expansion of (1 — 2 x)-9/. 


(1-2x)52@ wee 4x8 or yor sia Hig | 


Ans 15015 
16 
Sol. In the expansion of (1 — 2x)- 5? 


Coefficient of x® = 


Hindi. (1 —2x)-52@ war 4 


5(3+1) (F +2] he eace (F+r-1) 
T,.4= ae = e  (-1)" (2)r xt 


ala*') (2+2) [2°] [2*4) [2°9) sso 


16 
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_y2 
D-2. (i) Find the coefficient of x’? in eae 
(1+x) 
(ii) Find the coefficient of x’ in a 
(1— x) 
— 2 a . 
(i) SHOX § xe or oie ara HAT | 
(14x) 
7 3-5x x : 
(ii) tox? Fx! orl Wp sd HIPS | 
—X 
Ans. (i) 142 
(ii) — 197 


Sol. (i) (4 + 2x — x?) (1 + x)? 
= 4 x coeff of x!2 + 2 x coeff of x'"'-—1 x coeff of x!° 


=4 (x? or Wie) +2 (x Gl YH) — 1 (x GI WI) 


In (1 + x)? 
Th = (-1 yr aa ©. 
= (-1 yr eC x’ 


=4x 1G 2x CS Gre 


= 4y 14x18 py 19x12 12x11 
2 2 2 


= 364 — 156 —- 66 = 142 


(ii) (3 — 5x) (1 — x)? 
= 3 x coeff of x — 5 x coeff of x° 
= 3 (x apr Yo) — 5 (x HT YT) 
In (1 — x) 
Ts = eG: x = iG x" 
= 3 x Les rake 5 x La Os 
=3 x 101-5x 100 
=— 197 


D-3. Assuming ' x ' to be so small that x? and higher powers of ' x 


& 
(14x) (16-3x)"2 
(8+x)?/3 


afe 'x' OI AM sat ated & ff x2 SR 'X' GI Seq Oe Hl AY AT OT Ved e€ a yafsta wife fH 
(1+$ ) “(16 -8x)"2 


can be neglected, show that, 


: 305 
is approximately equal to, 1 — aac 


5X 
4 4 Ol AM aT 1 2085 | 
(8+ x) 96 
zy 
(143%) (e= ax “and 3x 4{1- 2x] 2 
Sol. 2 -(1 3x | [ x) 
(8+x)°/° ria 32 12 
24 
so tes: 4 — 305 
12 32 96 
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D-4. (i) Find the coefficient of a> b* c’ in the expansion of (bc + ca + ab). 
(ii) Sum of coefficients of odd powers of x in expansion of (9x? + x — 8)® 
(i) (bc +ca+ab)®@ War F abb4c? Gl YH sd Hee | 
(ii) (9x2 +x-8)°S wae 4 x ot favs uret G PorHT HT arTHa 2 | 
Ans. (i) 280 (ii) 25 
Sol. (i) (bc + ca + ab)§ 
8 ! if Ip Ig 
ce (be) ' (ca)* (ab) 
fo +g =5 
hth=4¢ > H=4, 4=3, =1 
fot =7 
8! 
or ree 
(ii) (9x? + x — 8)§=a,+a,X+ a,x? +... a,x"? 


D-5.z Find the coefficient of x” in (1 — 2x + x9)>. 
(1 — 2x + x3)5 FH x7 or yo sta HIPs | 
Ans. 20 
Sol. Co-efficient of x7 in (1 — 2x + x°)5 WAR 4 x? Gl PH s 


= : (1)" (2x) (x?) =r,+ 3r, =7& Peres 5 
alonice 


ee “ 7 Bee q aes! 5! ne 
(i)r,=4,=1,1, =0 is Gee ers -) = 2° 


PART - Il : ONLY ONE OPTION CORRECT TYPE 


AMT - il: Hael Va Gel faded WH (ONLY ONE OPTION CORRECT TYPE) 


Section (A) : General Term & Coefficient of x* in (ax +b)" 
wus (A): @am We Wd (ax +b)" 4 xk or WH 


2m+1 
A-1. The (m+ 1)" term of card is: 
y xX 


(A) independent of x (B) a constant 

(C*) depends on the ratio x/y and m (D) none of these 
2m +1 

[* + Y) ar (m+ 1)at ue 

(A) x ax fare aet 81 (B) stax 8 | 

(C) argura x/y aie mux fre S| (D) S44 OG alg set 


m+1 m 
Sol. ante, [%) (+) -"*10, (4) 
y Xx y 
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Sol. 


Sol. 


Sol. 


Hindi 


Sol. 


A-6.23. 


Dependent upon the ratio 7 and m. agai x/y ate m oy PR eI 


The total number of distinct terms in the expansion of, (x + a)'® + (x — a)'® after simplification is : 


(A) 50 (B) 202 (C*) 51 (D) none of these 
(x + a)! 4 (x-a)' GS TAR F aa oe w ge fafa val ot oo Gene : 

(A) 50 (B) 202 (C) 51 (D) a4 B als el 
Ota OO a) 


-2 (°C, Pe as OO aa ar Ls Ce a’) 


Number of terms =51 terms (Wal @&T ean = 51 4a) 
18°+7°+3.18.7.25 


The value of, 
3°+6. 243. 24+15.81.44+20. 27.8+15.9.16+6.3. 32+ 64 
(A*) 1 (B) 2 (C) 3 (D) none 
373 
18°4+7°+3.18.7.25 ne 

3°46. 243. 24+15.81.4+20.27.84+15.9.164+6.3. 32 + 64 
(A) 1 (B) 2 (C) 3 (D) s44 OG alg set 
(18+7) 25 

(3+2) 5 

Ah? wa 7 

In the expansion of 2 =a + 2B the 11th term is a: 
(A) positive integer (B*) positive irrational number 
(C) negative integer (D) negative irrational number. 


al 
[a Tea) @ war 4 114i ve & — 


(A) FI Yori (B) gaa stoRay Pea 
(C) eH Wi (D) eo aoa Be 


a |() 5 
T,, = °C, (3) [- ae 3/2 J *Cul9P ma 348 = a positive irrational number 


n 
2 


n 
n 
If the second term of the expansion ar fe 4] is 14452, then the value of SE 
a 


a 
(A*) 4 (B) 3 (C) 12 (D) 6 
"Cs 
Ge 


afe |al/'3 4 2_| $ gar 4 dle ve 148828 at BOS ge 
vat "Cz 


T,="C, (a3) (a3) = 14482 = n=14 -4 


In the expansion of (71/3 + 111/9)®561, the number of terms free from radicals is: 
(71/3 + 111/9)6561 a wae A Heft fers (radical sign) 8 xfea val GH Wen zs - 
(A*) 730 (B) 729 (C) 725 (D) 750 
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6561-r 
Sol. T,,, = elC (7) 3 (1149) 
Here r should be multiple of 9 


Number of terms = 730 
61-r 


65 
Hindi T,,,=8'C,(7) 3 (1119)r 


wet r, 9H WT BT afey 
r=0, 9,18... 6561 
Gal ot Wea = 730 


A-7. The value of m, for which the coefficients of the (2m + 1)!" and (4m + 5)'* terms in the expansion of 
(1 + x)'9 are equal, is 
(14x)10 @ war F (2m 4+ 1)d va (4m 4 5)d vel GS WO Wa z, al mo AM e— 
(A) 3 (B*) 1 (C)5 (D) 8 


10 
Tomei => Com 


Sol. Joc ARTE | 


10 
Tams5 = Cama 


2m+4m+4=10 => 6m+4=10 
m=1 


8 
A-8.z3. The co-efficient of x in the expansion of (1 — 2x? + 3 x°) ( + ‘| iS: 
a 
(1 — 2x? + 3 x8) (142) @ WAR A x Ol PH e— 
Xx 
(A) 56 (B) 65 (C*) 154 (D) 62 
a 
Sol. = (1 — 2x°+ 3x5) (1 + | 
Co-efficient of x (x @1 Wns) =—2. °C, + 3.2C,= 154 


A-9. —_ Given that the term of the expansion (x'— x-1?)'5 which does not contain x is 5m, where me N,then m= 


(A) 1100 (B) 1010 (C*) 1001 (D) 1002 

are (x18 x12)18 @ WAR Fx Cada ve 5mMH alex 8, Wel MeN, a m= 

(A) 1100 (B) 1010 (C) 1001 (D) 1002 
Sol. (x'8— x72 pe 

le 

ae = 18C_ x. 3 (—x-12)" 

For constant term aa 57 O>r=6 

Co-efficient of x»="C,=<Sm => m = 1001 


Hindi. (x'8— x-12)'5 
Oo) 
Taj = 18C. xs 3 (—x-12)" 


aax ua & fea at aoar=6 


xO! Wh = *C,=5m => m=1001 
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4 3 
A-10. The term independent of x in the expansion of [x — | [x + | is: 
Xx X 


4 13 
[x = ‘| [x +3) S WaR A xB wes ve 


(A) -3 (B*) 0 (C) 1 (D) 3 
1 2) ; 1 3 6_ 3 24.3 -2_3 6 
Sol. ae Xx 2 = ae (?C, x°— 8C, x? + $C, x?—- 3C, x) 
There is no term independent of x wet ols Wt ue x @ tas Ae 2 


Section (B) : Middle term, Remainder & Numerically/Algebrically Greatest terms 


wvs (B): Fea Ue, WH Be Ges /soriidis Feds Tae 
8 
B-1. lf k « R* and the middle term of [E+2] is 1120, then value of k is: 
(A) 3 (B*) 2 (C) 1 (D) 4 


8 
afe k <¢ R+ aie [E42] ol AeA ue 1120%, Vk AM a: 


(A) 3 (B") 2 (C) 1 (D) 4 
Sol. middle term = T, 

T,= 1, ee = R=2 
Hindi. 424 U¢ =T, 

T,=7,,, = ego = 1120 = k=2 


B-2.23 The remainder when 22° js divided by 17 is : 


afe 22003 qr 174 faarfera fear ora %, W Behe eT — 


(A) 1 (B) 2 (C*) 8 (D) 7 
Sol. 2200 = 8.(16)500 
= 8 (17-1) Remainder 2iu%eI = 8 


B-3. The last two digits of the number 3*” are: 

PA 34° qh aia al sip ze : 

(A) 81 (B) 43 (C) 29 (D*) 01 
Sol. = (81) '° = (80 + 1)1 = °C, (80)'% + ........ + 10°C, (80)' + 1 


Last two digits sia <I sim = 01 


B-4. —_ The last three digits in 10 ! are: 

10! aa 4 afas Ga aw & — 

(A*) 800 (B) 700 (C) 500 (D) 600 
Sol. — Last two digits in 10! are 00 and third digit = 8 
Hindi 10! @ 44 4 aaa ai aim 008 am dia sim =8 


n 


10 
B-5. ‘The value of i : = is equal to 
r=1 


n 
r-1 


(A*) 5 (2n— 9) (B) 10 n (C) 9 (n— 4) (D) n-2 
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B-6. 


Sol. 


B-7.73. 


Sol. 


Hindi. 


B-8. 


Sol. 


ms 
Ya = Yin-rst =( (ae eto" aFon as 
"C,.. 2 


r=1 r=1 
n-1 aC 7 
r=0 “Ge + oe 
Coe a (C) (n+) 2 (5) 
2 2 2 2 (n+1) 
n-1 nc n-1 n+1 
es Sy a eee Ae “ae ua) 
=a © 40 Ga. = n+1 n+1 n+1 2 2 
Find numerically greatest term in the expansion of (2 + 3 x)°, when x = 3/2. 
(2+3x)9 @ War 4 x=3/2@ fey Fea GENS AM ae ve s — 
(A*) 9g. 29. (3/2) 12 (B) #C,. 27..(/2)* (Cy 2G. 2°. (3/2)'9 (D) 9C,. 29. (3/2)8 
For numerically greatest term r = La = av >r=6 
x 4 
1+] — 1+] — | 
) 
Numerically greatest term T__, = a2) 
Fedd UIA AA ael ve & fed r= f q mS = fo6 
1+ — 
| 
Feds UA Te T= °C, (2)8 (2) 
The greatest integer less than or equal to (Pa: 1)6 is 
(J2 +1)9@ ma a axe Fees Wlw Be 
(A) 196 (B*) 197 (C) 198 (D) 199 
T,, is the numerically greatest term. T,. UI FSTA TE FI 
(J24+1)’=14f 
(V2 - 1) 


2[§C, + °C, .2 + °Cy (2)? + ........ J=l+f+f 
f+f'=1orf’ =1-f 
[=2[°C,4°C,.24°C, 44°C. 8] —1 
I[=2[1+30+ 60+ 8]-—1=197 


)\ 
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Section (C) : Summation of series, Variable upper index & Product of binomial 
coefficients 


wars (C): sof oa, ae GM Gann Vg fore Wiel ow PM 


C-1. "ec Gig & AP scones + "Cro = 
1 2 3 11 
11 14 11 11 
2-1 ne —1 eo ee p) 3 =! 
11 6 11 6 
11 11 11 11 
Sol. Oy Oty Oy ag MIO 
1 2 3 11 
- 2 y+ aM C45 ak oe ae = on C1o| 5 | ?c, Me Cat Cetin 2 C,, | 
14 
eae = 
12 
C-2.x. The value of kee: + Se Se +#(=1) ve 
12 Oe” a8 Ae (n+1). 3 
3 n+1 1 
A) —— B) —— C*) ———_ D f th 
A) n+1 2) 3 ( ) 3m40 eee 
Co _ ( +(-1)" So ot am Eo 
3 .—_——_ (n+1). 3 
3 n+1 7 1 : . 
(A) (B) “— (C") (D) eva & arg wel 
n+1 3 3(n +1) 
1 1 
Sol. [(1-x)"dx ={(Co Perec + een, Cx" )ax 
0 0 
> (ay & 
n+1 2 3 n+1 
—— C2 _ _eeerebotcteces tee Pent 
3\n+1) 3 2 n+1 
5 
C-3. The value of the expression *’C, + oy 52-IC, is equal to : 
j=1 
5 
aire 7C, +) iC, eT AM aeTaR Be 
= 
(A) a Om (B) CG, (C*) 2C, (D) “C, 


47 51 50. 49 48, 47, = 52 
Sol. C, + 510, + °C, + °C, + #C, + 7C, = °C, 


C-4.2% The value of “ fe] (| S] = SEER (ia) g is, where "C -(" 
0 1 1 2 49} \50 "lr 
(2) (29) (29) (29) sene(%)(00) are 6, 
0 1 1 2 49) \ 50 : 


100 (100 50 50)" 
af) o(@) oo 


Sol. °C, x 8C, + °C, x 8G, + ceccccseee + 5G 
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— 50 50, 50, 50 50, 50 
se Oe gs SO te acicensiens 4505 * @C, 
= co-eff. of x*9 in (1 + x)1 = 10C,, 
Hindi °C, x °C, + °C, x °C, + eee 4 8G oe 
— 50 50, 50 50 50, 50, 
= BOC 0 + OC, OC cacnwetcens + 0C,, x 50C, 


= (14+ x)F x GI WG = 1C,, 


Section (D) : Negative & fractional index, Multinomial theorem 


wars (D): wee 9 fa Udo, agudly waa 


D-1. If |x| < 1, then the co-efficient of x" in the expansion of (1 + x + x? + X® 4....... 2 is 
afe |x| <4, a) (14x 4x24 x8 4....)2 B TAR F x Hr Wig & — 
(A)n (B) n- 1 (C)n+2 (D*)n+1 


Sol. Co-efficient of xin (1 — x) -2=**""C,=n+1 
Hindi. (1—x)-2@ ware 4 x @ yg =2*""1C =n41 
D-2. The co-efficient of x* in the expansion of (1 — x + 2x?)!? is: 
(1—x + 2x2)!2@ WER A xtor yoie 8 — 
(A) '?C, (B) "°C, (C) “C, (D*) 1°C5+ 3 C3 + Cy 
Sol. (1 —x + 2x2)? 
| 3 
General term = $= eA (ie (-x)? (2x") 
i, ! fw! tg! 
r+ 2r,=4 = r, =0,1,=4,7,=8 
r=1,=2,7,=9 
f= 2, r,=0,r/= 10 


12 ! 12 |! 12 ! 
= ici 4 2 
Co-efficient of x*= Fes aes 10 a oer 9 j 8 
=°C,+ er 
="C,+3. %C,+ C, (after solving) 
Hindi. (1 —x + 2x2)? 
| 3 
wae we|= = (4) (x) (2x°) 
rh ! fo! ft! 
r,+ 2t,=4 = r, =0,1,=4,7,=8 
r=1,r=2,7,=9 
r,=2,r,=0,r,=10 
: 12 ! 12 ! 12 ! 
4 Rte 2 
me AT ot fe) ml” (Sle 


=?C +4.2C 4+6.%C, ="C,4+3. 8C,+4C, Sa HF W 
8 10 9 3 3 4 


D-3.23 If (1+ x)’ =a, + a,x + a,x? +......4 a,,x"®, then value of 
(a, = a, +.a,— a, + a, —a,,)° + (a, — 8, +a, — 2, + a)? Is 


(A*) 21° (B) 2 (C) 22 (D) None of these 
afe (1 +x) satax+axet.i.ta x a, at (a,-a,+a,—-a,+a,—a,,)?+(a,—a,+a,—a,+a,)? 
wl AM 8 
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Sol. 


Hindi. 


(A) 21° (B) 2 (C) 220 (D) a4 B Oly el 
(1 +x)! =a, +a, + a,x? 4... + A, x"? 
Put x =i, 


(+i =e, 8,4 4, + a6 2, +18; — 8, + a4 4, ) 


a,-a,+4,+....4a,, =real part of (1 + i)'? = 25cos107/4 


0 
A, — Ag + ee = imaginary part of (1 + i)'® = 2° siniOz/4 __....(2) 
(1)? + (2)? = 2" 

(1 + x)'° =a) + a, + aX? +...... + a,x”? 

xX =itad wR 

(1+i)"=a,-a,+a,+...4 4, +1(a,—a, + .....4+ a, ) 

pa, +a, t...t aj, = (1+ i) oT aaa AMT = 25cos10n/4 
a,-a,t... =(1+i)° oT preahie art = 25 sini0n/4 _....(2) 


(1)? + (22 =2" 


a 


PART - Ill : MATCH THE COLUMN 
AMT - I: Dray BY BAfera HST (MATCH THE COLUMN ) 


Column - 1 Column - Il 


(A) If (r + 1)" term is the first negative term in the expansion (p) divisible by 2 
of (1 + x)’”,, then the value of r (where 0 <x < 1) Is 


(B) If the sum of the co-efficients in the expansion of (q) divisible by 5 
(1 + 2x)" is 6561, and T_ is the greatest term 


in the expansion for x = 1/2 then r is 
(C) "C_ is divisible by n, (1 <r <n) if nis (r) divisible by 10 


(D) The coefficient of x* in the expression (s) a prime number 
(1 + 2x + 3x? + 4x? + 0. up to «)' isc, (c e N), 
thenc +1 (where | x|<1) is 


Ans. (A)—(q,s), (B) > (q,s), (C) > (s), (D) > (Pp, s) 

era - | era — Il 

(A) afe (14x)’2 & War 4 (r+ 1)df ve war eH Ue @, a (p) 28 faufora & 
rol Aa & — (Met 0<x<1) 


(B) afe (14 2x)" m aR 4 Wore! Hr arma 6561, (q) 5a faufora & 
Rx = 1/2 & fay T afleds ve 8 ca rs 
(C) °C, (1<r<n), n@ farnfsra erm afe nz, (r) 108 fanftra @ 


(D) = Horm (1 + 2K + 3x2 4 AXP 4+... HART Vel TH)? F xg WI —(s) Uh AHS UAT 
c, (ce N)@%, Ho+1 2 — (Set |x| <1) 


)\ 
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Binomial Theorem / A\ 


Hindi 


Sol. 


(A) 


(B) 


: (7 i (2 2| _ [Z-r+1] x 
(A) We have, T,,, = 


This will be the first negative term when Z_ r+1<0 ieor> 2 


Hence r = 5. 


3°=6561 (putx=1) = n=8 


fot SOT > 8-r+1>r = rs35 r=4 (5 term is greatest) 
r 
: 


Obviously a prime number. 


We have : (1 + 2x + 3x? + 4x3 +... ye 


=[(1 —x)2]?2@=(1-xs1 = 14x42 4000. +X "4 

Hence, coefficient of x* = 1 = c=1, hencec+1=2 
z Ga) (28) = aa) 3 

afm T., = r | 

7 ; 9 

Ue WIA MUI ve erm ate ££ ft le. r> > 

adr =5. 

3°=6561 (x=1%SI RS n=8 

4st Sali = 8-r¢+1>rar< > r=4 (5thUq Fedh 81) 
r 

? 


PSA: Uh AMCT GAM | 


(1 + 2x + 3x2 + 4x9 4000...) 
=[(1 =x)e]2 = (=x) a1 + x xe Gee, ...... 
aa: x* HT WON = 1 2 Co eemecas| = 2 


)\ 
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Binomial Theorem / A\ 


za. Marked questions are recommended for Revision. 


<3 fared Ue4 ae ara wea 81 


Sol. 


PART - 1: ONLY ONE OPTION CORRECT TYPE 
WT-1: Haat LH Bel faaoed WH (ONLY ONE OPTION CORRECT TYPE) 


In the expansion of 


—\ 21 
32 +3 D , the term containing same powers of a & bis 
b Va 


(A) 11" term (B*) 13" term (C) 12" term (D) 6" term 
—\21 
3/2 +3/% _ ® fee 4 asi b ot VAM Udi HT ue s — 
b \va 
(A) 11 aT We (B*) 13" aI ue (C) 12" af ue (D) 6" at ue 


42-3r 2r-21 
="1C @g 6 b 3 
144 2r-21 
——— 
14-r_ 2r—21 
eee ope 
42 — 3r = 4r-— 42 
2r = 84 
qo 2 => T,, term (T,,41 4) 


Consider the following statements : 


S,: Number of dissimilar terms in the expansion of (1 + x + x? + x)" is 3n + 1 
S,: (1 + x) (1 +x + x?) (1 +X + xX? 4+ x). ((] 45% +b Qe... + X'°) when written in the ascending 
power of x then the highest exponent of x is 5000. 
Nia 
S; : ) aoe, 7 NO a 
k=1 
. 2)n 2 2n = 
S,: lil +x+xX)"=a,4+ax+a, x? +...... eee OMerereee A, + News +a, = 5 


State, in order, whether S,, S,, S,, S, are true or false 

art fo A Her 8 — 

S,1 (14x 4x24 x3)" Wee 4 ORAM Vel GT GM 3n+1 BI 

Sot (14x) (14 x4 x2) (14 4 x2 + x9) (1 Xe +x) HT OAS x HI Facil By cl B HA 
4 fora oar @, cl x @t afloat ura 5000 ert — 
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Sol. 


Sol. 


n-r 
. n-kt =n 
S,: > C.= Ch. 
k=4 
S,: ae (14+x+x)"=at¢axta, x a,x, a ata +a a sed 
as +X+X7)"S a taxXta, Xt, +a, x?" pt ay +t Ay t eee + Aa = — 


S,, S,, S,, S, 6 Wes (T) A sees (F) SAI GT el HA Ss — 
(A*) TFTF (B) TTTT (C) FFFF (D) FTFT 
S1: Number of dissimilar terms will be same as in (1 + x)®"i.e. 3n + 1 


Soi (VEX) (LEX EX (TEKH + 109) 


Highest exponent of x=1+4+2+4. 0.00. + 100 
= 5050 
Hindi. (1 +x) (1+X+X?)..... +(14+X4.... + x10) 
x oY olds Oe =1424 00. +100 
= 5050 
n-r 
Se} eke arc, es Oa Ore a Ce eres ied 
k=1 
=> *C,= co-efficient of x" in ((1+x)! +...+(1+x)") 
nr 
= co-efficient of x" in (1+x)' or = co-efficient of x! in (1+x)"= "C,,, 
X 
Nia 
Hindi > "-*C, =*C, =O Cee IG, 
k=1 


=> Cy = (14x) +...4(14x)1) A x oT DTH 


= (14x)! courts XT YON = (1+x)°H xt Hr WH = °C, , 


Sy: (14+X+x?)"=a,+ax+ax?+........ + @,,x" 
put x = 1 Ray We 
3° =a) + a, + a, +.......4+ a, (i) 
Xx=-1 
MS SL ce Glgar acces Eh perc) 
adding (i) & (ii) (i) Gem (ii) HY GSA Ww 
3° +1 
5 = Bly tb Ely tb cco lie 


r "C, +4 1C.44+6 "C544 "Ch,4°C., mk 
"C,+3°C,,,+3 "C,.5+"C.,5 

“fs "C, +4 "C,4+6 "C944 "C4.3+"C4 on 

"C,+3°C,.44+3 "Cyo+"C.43 r 


then the value of k is : 


eh oh kor a are airC 


(A) 1 (B) 2 (C*) 4 (D) 5 


Numerator ="C,+ "C,,+3(°C,, +°C 
1 1 n+1 1 

‘ om + 3 ti ce + 3 4 Ce a Ca 
1 1 1 1 1 1 

se C4 1 Ce, + ae ic chi oe) tots or a oH 
2 2 2 

~ oe + 2 7 Cig 7™ Cy 


) + Scr a 1g) a ice F ey 


+2 


)\ 
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Sol. 


Sol. 


Sol. 


— n+2 2 2 
—" C..5 ™ Ca ca Ca 
_ m3 3t m3C = n4+4C 


4 


Denominator = "C, +7, 4+2(°C,,+°C 


n+1 +1 n+1 

. Co. + a C45 +7 Ce 

n+1 n+1 n+1 n+1 

* Oa ie Ca + C+ ° Cg 


n+2 n+2 — +3, 
eC gt ‘ C3 = sO 


+ ni Oa 


no) + (Cs + °C) 


"4C44 _ (N+4)\(r+3)l(n-r)! n+4 


The expression is equal to : = 


k=4 
The co-efficient of x> in the expansion of (1 + x)?" + (14x)? 4... + (1+x)is : 
(1 +x)? 4+ (14x)? 4.0.0. +(14x)°S TOR F XS oT PH es : 
(A) *'C, (B) °C, (GC. 20, (D a GC 


(1 +x)?" [14+ (14x) 4... 


Coefficient of x> = *'C, — 
xO WIP = 310, -71C, 


SC ag (r+4)ln—r)l(n+3)! r+4 


Xx Xx 


100 
The coefficient of x°? in the expansion > 100C (x — 3) 190m, 2m ig; 


m=0 


00 
SG, (x — 3)", 2m a Ua A x2 Gr iG s — 
m=O 


(A) C,. 
100 


Ce » 100 Cpe) os 


m=0 
S= 100g (x — 3)100 + ner 
S = (2 + (x — 8))1 = (x 


Co-efficient or xs = "C2 = 


x Gl Wh = 100, = 100 


(B*) OG a (C) ues (D) 


lnnleg yen 


(x — 3). 24.22... +19, . 2100 
— 1)" 

OC ie 

Ca 


—100C 


100 


B40 
The sum of the coefficients of all the integral powers of x in the expansion of (1 + 2x) is : 


(1+2vK) } war # x 


(A) 3°44 


eet yore ae & ya Hr arma & — 


(B) 3-1 (c) + (g-1) 0") 5 


2 


(1+ 2VK)" = 0,480, 20K +. OC. (2Nx)" 
(1— 2.) ) ae O.|x Ae een 


(1+ 2./x) mee) = 


Putting x = 1 Waa OR 


406, + °C, (2)? +... °C 


PMC, + WC, (2K)? 4. WC, (20K) "| 
| 
ne (2)*° 5 


Sy! no, (erént0) _ 


i "(4+ onto")! 


(4 1) 


)\ 
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Sol. 


Sol. 


Hindi. 


n 
> (1 "C.. (1+ rén10) or art & 
a (1+ ¢n10")' 


(A*) 0 (B) 1/2 (C) 1 (D) None of these (44 8 @Tg) 


. 1 . én10 
> Ay om + > ie 
= (14-nén10) (1+nén10)' 


n n 
=|1- an) +nént o> '(-1) a eae = 
1+nén10 = (14+nén10)' 


no nO rd ie 
- 4) a @ 
1+n/10 +10 2 nent 0 


nio0 \" nao [ 1 y 


t+ni0)} 1+nai0 | 14+na0 


nii0 \" = né10 x (n1o)"* | 
1+¢n10) 1+ ¢né10° (14n¢10)"* 


10 
a F : X+1 x-1 . 
The coefficient of the term independent of x in the expansion of | —{ : is : 
x3 —x3 41 xx? 
10 
ae | XV) over 4x8 wala ve wr ia 2 — 
x3 —x3 44 x-x?2 
(A) 70 (B) 112 (C) 105 (D*) 210 
10 
10 
X+1 x-1 1/3 1 
x3 — x3 ex =x 
{ r 
T, = cynoayn~(-] 
Vx 
: 10-r r 
For independent term 3 Bo 0 >r=4 
Coefficient of the term independent of x = "°C, 
10 E 
X+1 x-1 1/3 1 
x3 —x3 41 x-x? 
{ r 
Ln = cynosye~(-] 
vx 
10-r r 
WIA Te Vg 5 


x8 Was Ve HT PM = C, 


Coefficient of x"- 1 in the expansion of, (x + 3)" + (x + 3)"~1 (x + 2) + (x +3)9>2 (x + 2)? + 
is: 

(x + 3)? + ig nn ang ae) aaa Rana eS — 
(A) "*'C,(3) (B) "-'C,(5) (C*) ™'C,(5) (D) "C,(5) 


)\ 


Q n n ® | Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-3240054 
eSO =) ce Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADVBT - 4 


Educating for better tomorrow | “Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 


Binomial Theorem / A\ 


x42)" 
-(= 
Sol. (x +3)" + (X+ 3)" (X42) 40... +(x +2)" = (x43) ya | = [(x + 3)t — (x + 2)?*1] 
x43 
Coefficient of x GI YN =, (3)?-'1C_, x 
10. Let f(n) = 10° + 3.4"+#+ 5, n © N. The greatest value of the integer which divides f(n) for all nis : 
(A) 27 (B*) 9 (C) 3 (D) None of these 
art f(n) = 10° + 3.4924+5,neN ad de ainda win oi f(n) ol n& welo aM & fey fafa Hear 
= 
(A) 27 (B) 9 (C) 3 (D) S44 OG alg sel 
Sol. f(n) = 10" + 3.47 +5 
put n=1 


f(1) = 10 + 192 + 5 = 207 this is divisible by 3 and 9 
(1) = 10+ 192 +5 =207 48 3 ae 9a US Hee Z| 


n 


100 
11. If (1+ x)"= » a.x'andb,=1 + aa I b= ae , then n equals to : 


_— 100 ! 
(A) 99 (B*) 100 (C) 101 (D) 102 
. (101) 
afe (14x) = a x ai b= 1 ar atk b = , a n are @ : 
(1 + x) 2 + I rT 
(A) 99 (B) 100 (C) 101 (D) 102 
n 
Sol. (1+x)"= y Op ea GX eee sexe 
10) 
be i+ a, ey esc n+1 
a, r 


n 100 
fy FS. 


of cbeconllt 100! 


a —_ se 
12. Number of rational terms in the expansion of (1 2 V5) is 


(1+V2+V5)° & fae 4% oftia wei a siear & — 


(A) 7 (B*) 10 (C) 6 (D) 8 
Sol. General term is = Quam ug 
6! 6! B® Bb 
= ———__(1)"'(./2)2 (5) = —_—_(2)2 (22 where “et r, +1, +1, =6 
1! to! ta! ! to! a! 
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13.2, 


Sol. 


14. 


Sol. 


15. 


Sol. 


= 


RPROONTDCANOR DPD 
DMROANOONADND AN 
SCORADMDNHNNO OH 
MRMOONDANO ADS 
ODRMROAONOONHADND AN 
SCOMDORANMDNHNNOOS 


Oo 


10 terms are possible 10 va Wa él 


lf Sa" GC, °C 2"C,4* C9" C,—* C,.'"'C, = (101) then k equals to: 
ate S —404 Gi _4 Ce" G, 44 Ca Cy _4 Cx 101 C, = (1 01) ad k @I AA a 
(A) 1 (B) 2 (C*) 4 (D) 6 

S = coeff. of x‘ in S=xt 8 OI IH 


=| *Co((t+!")' 40, ((1+x)'")’ +4 Co((1+xy!")" - Cy ((1+ xy!) + *C,|-*C, 


4 
=((1+x)'" -1) -1 
= (1+ Cx 41S, x2 + IC, x8 + 1, X48 cece ~1)'-4 


=x4(G, se GarxralalGane sy -1 


4 
= x4 (101 ENG e300! Cae +....)} —1 


=101" 
k=4 


106.2 10 C2 410 o- Seca 5) Coll = 
(A) 0 (8) ("°Cs) ‘A 


1+x)'? =", Cx cee? ° Caen x'° 
2 9 10 


=i" ="C, xo ee AIG i... A CGre.,, 


(Dy 2c. 


5 


(x 

10 
S = coff. of x! in (x? -1) 
= —10C 


5 


n 
The sum 2 (r+ 1) C? is equal to : 


=0 
n 
arma \) (r+ 1) C? Ra & - 
r=0 
n + 2)(2n —- 1) ! n+ 2)(2n + 1) ! n+ 2)(2n + 1) ! n+ 2)(2n —- 1) ! 
iy ABM = Ag + (2 HE gy (m+ 2)(2n+ 4) Hy (m4 Blom — 1) 
nin — Ae n! (n- 1)! n! (n+ 1)! nin + 1) | 
(14x)? = CO, + O,X tereeeeeeees +O.x 
Multiply by x & then differentiate 
(1+x) + x. n(1+x)"t = C+ 20% +. + (N41)O xX" ee (i) 
and (x41)? = Coxn + CO xt toe tC seu shasta (ii) 


/\ 
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Hindi 


16. 


Sol. 


17.3 


Sol. 


18.23 


Sol. 


Hindi. 


19. 


Multiply (i) & (ii) & equate the coefficient of x" on 
both side 


-1) ! aA): | 
62 £20? Hone (nat C2=ne, ene, = yl amen 
(n!) n!i(n—1)! n!(n—1)! 
(14x)? = ©, + O,X teres +COx 
XU WN Hh SdH Hea Ww 
(14x)? + x. n(1+x)"1 = ©, + 20,X to. # (MAD OX” crcscescen ae. (i) 
we (x41) = Coxn + Ox toe $5. sitaaeis (ii) 
(i) SAR (ii) ST PON HH VAT vail A x G YH HT Ger HA Ww 
ay. 4. 
C2+262+ 2.4 (nt C2=%C,4nmc,, = D1 AMA) T Lingo)" 
(n!) nl(n—1)! nl(n—1)! 
If (1 + x + x? + X8)5 = A) + A)X + AX? tees eens + a,,x'°, then a,, equals to : 
UE (1 +X + x2 + X85 = A, FAX $A eecceseeeteeeen +a,,x58l, a a, = 
(A) 99 (B*) 101 (C) 100 (D) 110 
(x4— 1)§ (x —1)5 = §C, (x — 1)5 —8C, x4 (x — 1)5 + 8C, x8 (x1) =5C, x 4C,—5C, x 9C, + 5C, x 
°C, = 101 
r Beuaiieeel nar, 
a ie , the value o pa re is: 
r=0 r r=0 r 
od 7 n= 2r 
afe a, = i -— Edis ol AM ee — 
Cc "C 
r=0 r r=0 r 
(A) 2a, @) 7a, (C) na, (D*) 0 
n n n 
.-> a S25) Pees > - = 
Cc "C Ne 
r=0 r r=0 r=0 r 


The sum of: 3.°C, — 8."C, + 13."C, — 18."C, +.... upto (n+1) terms is (n= 2): 
(D) none of these 


(D) S44 G alg set 


(A*) zero (B) 1 (C) 2 

3.°C, — 8.°C, + 13.°C, — 18.°C, +... @ (n+1) Fal HT Aric & (n= 2): 
(A) a (B) 1 (C) 2 
3.°C,-8."C, +13 ."C,—18"C, + .... up to (n + 1) terms 

(1 + x8)? =C, + C.x§ + Cox + ...... + C xe 


Multiplying by x° and differentiating w.r.t. x 


x? (1 + x5). Sxt + 3x? (1 + x8)" = BC, x? + BC, x7 + 13C, x? + 


Now put x =— 1 

3C, —8C, +13 ©, +.......... +(n+1) terms =0 
3.°C,-8.°C,+13.°C,- 18°C, +.... (n+ 1) Val aH 
(1+ x5)" = Co + C x84 Cx 4 + C xs 


SU WN Gh xh Ue WT Hd ue 


x? n(1 + x5). Bxt + 3x? (1 + x9)" = BC, x? + BC, x7 + 13C, x? + 


aa x =-1 WA wR 
3C, - SCS CA +(n+1) Ua a =0 


Z "cc, |) 4 
rae Sf - )- then din= 
r=0 C, re Cras ) 


+ (5n + 3) C, xon2 


+ (5n + 3) ©, xo? 


/\ 
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(A*) 4 (B) 6 (C)8 (D) None of these $44 G oly ael 
j n! 
n-1 n n-1 rl(n—rl) n-1 3 
a ye C, 4 ay rl(n i 4 = (1) _4 
aA Ce Cea 5 =| A 5 a AC a 5 
(r+1)l(n—r)! 
= gy (18 +284 SP + +n’) = 4/5 
(n+1) 
2 2 
=> i A a Bre-16én-16=0 => n=4 
(n+1)° 4 5 
n 
20. The number of terms in the expansion a(x 45) »neN, is: 
Xx 


(145) ne N@ war 4 uel oh een 8 
X 


(A) 2n (B) 3n (C*) 2n+1 (D) 3n +1 
1° ft 4.2" 4\2n-2 
Sol. (ry 4 nro, (x 4)"-10, (xB), Cy 
x x x 
Total number of terms = 2n + 1 ea vel GT Ue = 2n+ 1 


21. Suppose 


n n 
k ic 
k=0 k=0 
det =0 {[BT-BC]-M-305} 
n n 
> "Ck 
| k=0 k=0 | 


n 
holds for some positive integer n. Then »3 me equals. 
+ 


k=0 1 
Ararfes 
fot rac Wi no fery 
ay : : 
Sik >"C, k? 
k=0 k=0 non 
det =0, a) S* or a 
n n eas 
Dic a es: 
| k=0 k=0 | 


[JEE(Advanced) 2019, Paper-2 ,(4, —1)/62] 
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Ans. (6.20) [Binomial Theorem_M] 
n(n 7 1) n-1 = n-2 
Sol. 3 n2"~ +n(n-1)2 _0 
ne" 4" 


n(n+1) n?  n?(n—1) 


n=0 or 4(n+ 1)-—2n—n(n- 1) =0 
4n+4-2n-n2+n=0 


B8n-—n?+4=0 => n2—3n-4=0 


PART-II: NUMERICAL VALUE QUESTIONS 
APT: GAA WA (NUMERICAL VALUE QUESTIONS) 


INSTRUCTION : 


“+ The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit. 


If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal 
placed. 


frezr : 


Se BS F Veh UA GT SUR PMI AA H GIF & fos al Wim sy aM al seh ayrcd H ae HB 


afe Gace AM 4 al S ally awed VA z, GT CeHH AM Ol GVWAcd H Bl Vl dw He /s 
ait} (truncate/round-off) &¥ | 


lO 
1. If i J + i + eeeet mS ee ren find the value of k. 
110! 2!9! 318! 1011! =k 10! 
| 4 1 4 (2° —1) 
+ + Es —————— Tsk OAM sid Gifs | 
1110! 219! 318! 10!1! =k 10! 
Ans. 05.50 
| | | | 
Sol. : 1 + au + a es reas Eel ["C, + C0, +... Ci] 
11! | 1110! 219! 310! 1110! 11! 
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ae [2"'-2] = o [2°-—1J>k=11 
11! 11! 
8 
2. If the 6" term in the expansion of srs aD logio x is 5600, then x = 
Xx 
8 
ate ara + x?los x @ WAR 4 wed ve 5600 &, a x= 
Xx 

Ans. 10.00 


3 
Sol. T,= *0,( st (x?log,,x)° = 5600 = as x!0(log,, x)°= 100 =>x=10 
X X 
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3. 


Ans. 


Sol. 


Sol. 


Sol. 


The number of values of ' 


st logs (4% + 44 i 


'x'® AM OT GST eri 


02.00 
5 
Ge - 05 ween) 
» 4X 444 © 
Oe 7 


=>  (2-1)(2*-2)= 


x' for which the fourth term in the expansion, 


8 
: | is 336, is : 


pious 7 


8 
ford fie aor [ste sa cd § diet ve 3368 — 


5°95 yox-1 4.7 


1 
> aC (deg AA). | 
al ) (ss) 


=> 45444=3.2%442 = = (22-3.242= 


0 > x=08&1 


= 336 


0 


If second, third and fourth terms in the expansion of (x + a)" are 240, 720 and 1080 respectively, 
then ratio of last term and first term is. 
afe (x +a) @ fara 4 gery, dha site den ve war 240, 720 ae 10808 aa afta ve cen WTA ua 


@l sya er — 
st 59 
= (x) .a = 240 
C, (x)? a? = 720 
= ae 3 a3 = 1080 


co (i) and (ii) (i) em (ii) 
PC Toe a 2. 20 ET os 
Here Uel "Cyx"2a2 = te) 700 73 = 6x = (n—-1)a 
From (ii) and (iii) (ii) Fem (iii) 
9x =2(n-2)a 
2(n-2) 


On dividing 4M 4 UR 


Te _ °C.(x)(ay? 


3 
2 


=> 38n-3=4n-8 >n=5 


(n—1) 


hence = 
T, "Gea 


Let the co-efficients of x" in (1 + x)?" & (1 + x)?"-' be P & Q respectively, then (f a 1 


arate (1 + x)? vd (1 +x)*- 1 WAR A x" h YU HAT: Pwd Qz, A (Pe 


05.06 


-[)-(g]-m 


P 


P+Q 
P 


4 


4 
P="C andda Q=*"'C => a=2 : [+2] =(14+ ‘'’ 81 


)\ 
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Ans. 
Sol. 


Sol. 


Sol. 


—X 5x \" 
In the expansion of c 4434 | , the sum of the binomial coefficients is 256 and four times the term 


with greatest binomial coefficient exceeds the square of the third term by 21n, then find x. 

-X 5x \P 
[a4 v9] & Pere # oe ee at 2568 te er @l UR FA, GRR we ob 
at & 21n, sft 8 da x oI AM Sa afer 


00.50 
2" = 256 = 28 
n=8 


x «Yy 
[2 v8) 
47, = T,2+21n 

-X 


5x = 5 
é _— ae _l8 7s ee 
4x®C,x 3 x3 =| °C, x3 x3 +21in 


1120 x 34 = (28 x 3x2 +21n 
1120 x 3x4 = 282 x 3% 421 x8 


> ya 
a 
19 k 
If Go! then find k. 
Ak\(19—-k)! k 18! 
ae > ico) eee Sl Wk AA sha aif | 
2 Kii9 —K) k 18! 
09.50 
1 19 
191 
1 19 
-_) 
1 k=1 
= [C1 241? Co.2? 9 C,28 +... = 2 "Cy9 | 
1 196, 196, 4196, 92_ 91919G. 4 
1 4 
rail 2) tech 


The value of p, for which coefficient of x®° in the expression 
(1 + x) 100 RSE + x) ee OO eteaualion ac, , (Se 


HAH (1 + x)100 + 2x (1 + x)999 + Bx? (1 + x)99% +..... + 1001 x10 F x50 qr quran 1002C &, ci p I AM 


z 


50.00 
Co-efficient of x® (x®° pT WUT) 
S = (1 + x)'0 + 2x(1 + x)9% + 3x?(1 + x) + 00. + 1001x100 on ()) 


)\ 
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1001 
2S X(1 + xX)999 + 2x2(1 + x)998.... + 1000x100 rece aoe (ii) 
1+x (1+ x) 

1001 

ae (1 + x)'000 + x(1 + x)99 4 Le. + X1000 — Ea 

1+x 1+x 
( 
- 1001 

= = (1 + x)1000 1+x _ 1001 x 

1+x 4-_* (1+ x) 
1+x 

> S = (4 + x)'002 — x101(4 + x) — 1001 x10! 

Co-efficient of x = 1c, , (x° or oH = 1002¢, ) 


3! 001 


82 


9.2% If {x} denotes the fractional part of 'x’, ard |. 7 then value of 1 is 


3! 001 


=f aaa am ae 
2 A 


oP (x) 0° Rene eo wes we & or | 


Ans. 27.33 
So Fe tL [382-17 | _ | S.1PPCo(82)7? +790 Cy(82)749(-1) +..... 479 Cosol | _ 3 
82 82 82 82 
n 
10. The index 'n' of the binomial ( + =| if the only 9' term of the expansion has numerically the 


greatest coefficient (n < N) then find — (where T; denote coefficient of r* term from beginning in the 
8 


expansion) 
n 
aft (Z 42) (ne N)@ wae aaa oot ue oro wa Sem ey ae we a, ct TE or 
8 
Bd HAY (Tet THAR A UR SG rd ve G yoH ol veh Hea 8) 
Ans. 01.25 
Sol. For T, to be the numerically greatest term, r = te! 4 nS =8 
eke oe 
2 
> ———e ., see 


vals) (3) 
1; S15) (5 5 


then = £ 


* eo() (3) 
\5)\5 


Hindi. dfe T, Wey SI G Heda Ua S Bet: r= inelalts ns =8 = p< H+) <9 
fee +f 


>11<n<125>5>n=12 
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7222 


"a(s)(5) 


* eo(Zi(3) 
NUBIAS 


11. Sum of square of all possible values of 'r' satisfying the equation, 
eee 24 -~%*C =9C, 47 a Orn is : 
wtreet 89Cs, 4-9 C.=9C, ,- C3, a tgs oe ae rd wh eenfaa at S anf or ae 
erm — 
Ans. 34.00 
Sol. 39 ‘om _39 Ce _39 Cas _39 Cx 
= sl Ce 439 Cy _39 Gas 439 C. 
= Cee YC, = (i) ? =3r>r=0,3 
(ii) FF +3r=40>r=5,-8 
possible values are 3,5 
12.%. Find the value of 
8C,. 2C,.— °C, "C+ C, °C, — °C, .°C, + C, .2C,— °C, .7C, + 8C, °C oT AM Silt Gifery 
Ans. 01.00 
Sol. Coeff of x® :8C,.(1 + x)? -— °C, (1 +.x)"+ 8C,(1 + x)'?— 6C,(1 + x)9 
+ §&C,(1 + x)®& °C, (1 + x)7+ °C, (1 + x)® 
2 3 4 5 6 
1 1 1 1 1 1 
=(1 12 8G aoe 8C 8C 8G 8C 8G 
ra) tax)” Neax tax) ex Sl tax) 7 ol 44% 
= (14+x)29-—_8 
1+x 
= (1+x)®. x® 
= 1 x coeff of x°=1 
. k3 on 
13. If nis a positive integer & C, ="C,, find the value of > z a iS: 
Az n(n + 1)*.(n+2)| Cy _ 4 
. k? Ca 
are nv Gash Wie & aM C, ="C, ad K @l AM 8— 
wm ‘ ££ 2a Che 
Ans. 00.08 
‘ n-k+1/ << . 
Sol a eae) fa = DU eee 
(n+1Pin(n+t) | frin+t 7 _ 2(n+1)n(n+1)(2n+1) _ n(n+1)*(n+2) 
7 2 2 6 7 12 
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10 10 106 
14.x%. The value of the expression eG (i —_S | ies 


r=0 K=0 2" 
10 10 106 
aap Sc, = za aM @ 
r=0 K=0 
Ans. 01.00 


10 10 10 10 10 10 10 
Sol. [Se,[ S-0 Pe) <0 oii + "°C,,) fc - sts x eo : it |-em{1-$) =1 


100 
15. The value of 4 if > 0 Cas Cag = A Cos ts: 
m=97 


100 
Aer ArT el ate YT PC, Mg, = 2 Coe BI 
=97 


Ans. 08.24 or 08.25 
| 


n n n 
na oma _ n ! m ! _NOna n-p 
Sol. 2 Cm" Cy = Dis a lacs _" oe ua come 
=p m=p m=p 
=n PPG PG, a aiaeeee +7-PG,_] =", 2"-?; where n= 100 and p = 97. 
wei n= 100 da p=97 


16. If (1 +X +X? +... + XP)" = Ay + 4X + AX*+...+A,, x", then the value of : 
———{ [a, + 2a, + 3a, +.... + 7p a7,] is : 
p(p +1)’ ; 
GPE (1 + X +X? +... + XP)" = Ay + AX + AX*+...44,, X"P, BT, TH oui [a, + 2a) + Sag +.... + 7P az,] PT 
aM 8— 
Ans. 03.50 
Sol (14+Xx+x? 4.0... aes O.,, 1a 
Differentiating both side w.r.t. x Xh Wa adpedat He Uw 
n(1+xX+X? 4 2. + XP)" 1(7 + 2X 4 ee. + px?-') =a, + 2aXt....... +npa,x-! 
Now putx=1 aA Ww 
n 
a, + 2a, +... Saripi Pee "(1 Ae eee +p) = PAT P| where n= 2 


17.2% If (29°C)? ene ..)? + Acc, ,, (iennnnean 
ale (27C,)24 2. (29C,)2 + 3. (2"C gj? +... + 2n. 7"C,,)2= 18. 716, ,, Ta ns — 
Ans. 09.00 


Sol, . (exe? + (Ge poe cul 
differentiating it 
2n(1+x)?" ee, + 2A PenenGs xo! 
Again (xia = 2" gana 2G xe 0G ee all Or 
Required expression = coefficient of x2"! in 2n (1+x)4"-1 
=2n 4n-1C 
: 2n-1 
Hindi -. (TEES eG eel ae eee Pe Oo eal 


IIH HH Ux 
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18. 


Ans. 


Sol. 


19. 


Ans. 


Sol. 


207. 


Ans. 


Sol. 


2n(taet = O9G, +e 2. PUCK ccc 4 2ne"Cse| 
ig Co Ret Or le a Ory Clagl ot Ooy Glia peer + nC, 
ante afore = 2n (14+x)4-1 FH x21 oy WU 


= 4n-1 
=2n.*™'C, 4 


n n_ 
If yaaa. 2 et eas 
= +1 : 


r n+1 


n n 
ae Si 2t3 ng _ (2n+3K2 


laagKaraRe 
r+1 n+1 


If ; CC, =-—*__ thena+bis 
As (r+1)(r+2)(r+3)  (n+b)’ 


a) CG, 8g agatha 
44 (r+1)(r+2)(r+3)  (n+b) 


03.50 


x (-1)'.C, 7 -1 
As (r+1)(r+2)(r+3) — (n+1)(n+2)(n +3) 
_ 


(n+ 1)(n+2)(n+3) 
1 r (n+1) 1 


(n + 2) 
(n+1)(n+2)(n+3) 2 2(n+3) 


\( srs {*8cq(-1)° 4743 ©, (1)! ons Cp(-1)"} ] 


3n 

> 6G, ,_ 4 (— 3)* is equal to : 
k=1 

3n 
D8", -1 (- 3) SRI @ 
k=1 


00.00 


3n +y6n +y6n 
= 8 - (AC, dian ees pee - SSE re 


2 


)\ 
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21. 


Ans. 


Sol. 


Hindi 


Sol. 


If x is very large as compare to y, then __ the value of k in —_ =14+ —> 
\xty Yx-y x? 


2 
afe x, y @ get 4 aga ast ey, ay | s -1+ V akoane 
X 


00.50 


1/2 
— wae . 
= |_x = : =|1-%5 eee ie = kee 
x+y \x-y rel es x = * 
x x 


PART - Ill: ONE OR MORE THAN ONE OPTIONS CORRECT TYPE 


WT - ll: We UM VM S ate wet faacd wHR 


20 
1 
In the expansion of 4 + «| 
(A*) the number of irrational terms is 19 (B*) middle term is irrational 
(C*) the me of rational terms is 2 (D*) 9th term is rational 
Car a) ® var Fi 
(A) ) araferep meager 19:8 (B) 42a Fe saRAa 8 | 
(C) URAT el wl We 2z1 (D) 9at ve ORAS s | 
20 

Fr 1 

[ag 


= 20C (418)20 - (6-14)r 
For rational terms 


20-r=3k &r = 4p, where k, p eI => r=20 & r=8 

.. no. of rational terms = 2 “ no. of irrational terms = 19 

20 
F 1 

iy 7) 

Thy = = 20C (4S) coe (6-14)r 
uRaa vel eg 
20 —r = 3k dar = 4p, wet k, pel 
>r=20 TT r=8 4 URAG vel HY Ue =2 - sORAD vel a Wet = 19 


2 
The coefficient of x* in (=*) »|X|<1, is 
—X 


ee [x|<14 x or gos a 


(A) 4 (B) -4 (C*) 10 + 4C, (D*) 16 
(1 + x)2(1 —x)* = (14 x24 2x) (1 —x)2 
Co-efficient of x* @1 Wm =°C,+°C,+24C,= 16 


7° + 97 is divisible by : 
(A*) 16 (B) 24 (C*) 64 (D) 72 
72+97 feafora & — 


)\ 
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(A) 16 4 (B) 244 (C) 644 (D) 724 
Sol. 79+ 97 = (8— 1)® + (8 + 1)’ = °C,(8)® — °C,(8)° + 9C,(8)’ .....+ 9C,(8) — °C, + 7C,(8)’ +......+ 7C,(8) + 7C, 
This is divisible by 64 & 16 we 64318 168 afta 8 


n 
4. The sum of the series iG ae "C.(a-r) is equal to : 
r=1 
ay Sira=s (B)-5 ifa=5 (C*) -5 ifa=-5(D) 5ifa=-5 
syoft ye (a—r) OI UPTHet aay z 
(An) 8B af a=5(B) -5 afe a=5 (C*) -5 afe a=-5 (D) 5 afe a=-5 
n n 
Sol. =a )(-1". "C, pe" C, (-1)' = aPC, - °C, + °C, ...H(-1)™1 CJ Dey tC 
r=1 r=1 


=a(1) —n[™'C, —1C, +......-4(1)°-1C_ J =a—n(0) =a 


n 
5. Let a, = a forn € N, then a, is greatest, when 
n! 


arife ne N®& fag a, = = l, a a, Aes erm, afe 


(A) n = 997 (B ae (C*) n= 999 (D*) n = 1000 
1 1000) eee 1 
Bai. é =t 000)( 000) ( 000) 
5 | aees Pel n 
Agog = Arog9 
a, is maximum for n = 999 and n = 1000 
1000)(1000)............ 
Hindi a, _( 000)(1000) (1000) 
eee eee n 
a a 


a,,n=999 at n= 1000 & fery afttraa 3 | 


6. "C,— 2.3 see ee eeneee...... + (—1)" (n +1) "C, 3" is equal to 
(A*) 2" (2 4) ifn is even (B) 2" [n + 3 ifn is even 
(C*) — 2" (= 4) ifn is odd (D) 2" [n 3) if nis odd 
"C, -2.3 "C, + 3.32 °C, — 4.39 °C, £.......... + (-1)" (n +1) °C, 3° &T AIA aerax 3S 
(A*) 2 Saat nwa z| (B) 2"(na 2 late nv é| 
(c*)- 2" Ss) n fasa 2 | (D) 2S late n fasa 2 | 
Sol. = (1+ x)"="C) +°C, x4 °C, x? 4... +" x 
Multiply it by x 
X(1 + x)" =" px + °C, x? + 9C,X8 +... sees Ore da 
Differentiate w.r. to x and put x = — 3 
nx (14+ xjrt4 (14 x)p=C, 42°C, x4+3C, x24+4 °C, x3 4........ +(n+1)"C x" 
So answer, — 3n (-2)™1 + (-2)P 
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n 3n Non( on 
= (-2) (1+) = ya) 
Hindi (1+x)"="C,+°C, x+°C, xX? 4... +°C, x 
XU DT Het Ww 
X(1 + x)= "CO, x + °C, xX? + 9X8 teens OR ae 
x@ WMa aioe GH x =- 3 WA W 


nx (1+x)rt + (1+ x)? ="C, + 22°C, x+3°C, x? 4+ 4 °C, x9 4.0.00... +(n+1)"C,x 


Se: BR = Bn (2) + (-2)" = (2) (142) = (-1)" a(S 4) 


7.za Element in set of values of r for which, '8C,_, + 2. 18C,_, + 18C, > °°C,, is : 

rh al ot den eh fora fery 8C, 442. 18C, , + 8C,>20C,.8 

(A*) 9 (B) 5 (C*) 7 (D*) 10 
Sol. ®C_, + 2.°C_, + 8C,>2C,, 

ora 9C_, + °C, 2 C,, 

ofa “C.2°C.. 

r= 7,8,9,10,11,12,13 


8. The expansion of (8x + 2)-'? is valid in ascending powers of x, if x lies in the interval. 
(3x +2)? GI aR x ot decl Be uri @ fore ay 8 afe x amare A era er 
(A*) (0, 2/3) (B) (—3/2, 3/2) 
(C*) (-2/3, 2/3) (D) (—20, -3/2) (3/2, 0) 
Sol. (8x + 2)-'*has infinite expansion when <1 > Xe (-2.2) 
ae . 3x 22 
Hindi. (3x + 2)? & WAR aed Val dH erm aie ; = Xe ars 
9. If (1 + 2x + 3x?)!9 = a, + a,x + a5X* +.... + a59Xx°9, then : 
ale (1 + Qeeexe) OT eeaeeiaax.... doom, ci 
(A*) a, = 20 (B*) a, = 210 
(C*) a, = 8085 (Pye, = Ano 
| 
Sol. General term @gw q ae (2x)? (3x?) 
Gy! to! 4! 
a, = Coeff. of x (x I WI) 
| 
r+2r,=1> B= =9: r, =0 s a,= To (2)'=20 
a, = Coeff. of x? (x? GI We) 
r,+2r,=2 => r,=2,r, =8,r, =0 
r,=0,r, =9,1,=1 
10! ie 10! : 
>) sia” * sie 
a, = coeff. of x* (x4 GI WI) 


r,+2r, =4 => %=4, fh, =6, =O 
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| | | 
= AG ere atl oa sor a 
a, = 3" 
10. In the expansion of (x + y + z)?5 
(A*) every term is of the form 25C,. 'C,. x25—", y’—k, zk (B*) the coefficient of x® y9 z9 is 0 
(C) the number of terms is 325 (D) none of these 
(x+y+z) > WAR F 
(A) WRI TE 2C,. 'C,. x28-1 yt-k, 2g A SPT | (B) x8 y9 29 wT IIs 08 | 
(C) Val GY We 325 ze | (D) S44 OG alg ae 
Sol. (x+y+z)* 
25! ajlo ok 
General term @lqm Yq =———___ x"'y?z8 
ty! fo! tg! 
Putting r, =k, r, =1—k and aa r, = 25-1 3A WR 
= 2! v r! x X25 yk Zk = 250 C, _x251 yk 7k 
(25 —r)!(r —k)!(k)! or! ‘ 
r,+1,+',=25 
coefficient of x® y9 z9 is 0 2 x8 y9 29 wr WI = 0 
11. ld +X + 2K) = @ + aX + AX? tees + a,.x*, then a, + a, + a,.......+ Ag. iS equal to : 
ae (1 +X + 2x2) = a tax + AX? tee +, XR, TT a, + a, + Ay... Agg II B — 
(A) 219 (23° + 1) (B*) ede (220 a 1) (C*) 239 = 219 (D) 239 + 219 
Sol. = (1 +X + 2x?) =a) + aX +........ + a,x 
X = 1, the eee +a, = 4° 
x =—1, thenja\> ay ay. +a, = 2% 
220 4. 210 a asad) 
——er + a4, = 219 + 29° 27 = 219 (221) - a, =a 
Hindi. (1 +x + 2x*)®=a)+a,X +......... ay ke 
x= 1,7 7 + A, = 42 
x =—1, Ti +a,, = 2% 
220 4 20 oe ly ce Clg, 
=> 4, + A, tere cee eee = Qe A, See 


n{n+1 me 
12.3 n'|—J| is(neN) 


2 
3 3 
(A) Less than (2) (B*) Greater than or equal to (2) 
(C) Less an (n!)3 (D*) Greater than or equal to (n!)°. 
n° () @— (ne N) 
ih ae 
(A) (4) @ Bel (B*) (2) G IST A Iraz 
(C) (n!)8S Bret (D*) (n!)°S Fst BT aetaz 
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n 


n(n + 1) 
See. a (sty _ 2 (Se) Pee ee > any 
2 n n : n = , 
13. If recursion polynomials P,(x) are defined as P,(x) = (x — 2)?, P, (x) = ((x — 2)? — 2)? 
Ps) = (00 = 2)P 2) 2) ntact (In general P, (x) = (P, _ , (x) — 2), then the constant term in 
P,. (x) is 
(A*) 4 (B) 2 (C) 16 (D*) a perfect square 
afe afore P,(x) sa ave S uRafla & fo P,(x) = (x — 2), Py (x) = ((x — 2)? — 2)? 
P, (x) = ((x — 2)? — 2)? 2)? (arm wy & P, (x) = (Py_4 (x) —2)2), A Py (x) ¥ orae We B— 
(A*) 4 (B) 2 (C) 16 (D*) ve got at 
Sol. Constant term in P,(x) is 4 


If the constant term in P,(x) is also 4, then 
P,(X) = 4 4 AyX + Ax? + eee 
and P,,,(x) = (P,,(x) -2)® = (a,x + ax? + ....4 2)? 
Hindi P,(x) 4 frad ve 42 
P,(x) 4 a fad ve 48, a 
(xX) =4 4+ a;X + AX? $+ 
BR Py 4(x) = (Py (x) -2)2 = (a,x + ax? + ....4 2)? 


PART - IV : COMPREHENSION 


FM - IV : Myedq (COMPREHENSION) 


Comprehension # 1 (Q. No. 1 to 3) 
Consider, sum of the series S305 f(i) f(j) 
O<i<j<n 


In the given summation, i and j are not independent. 


n n 
In the sum of series > 0 f(j) = S19 [Bro } i and j are independent. In this summation, 


ist j=t i=t 


three types of terms occur, those when i <j, i>j andi =j. 
Also, sum of terms when i <j is equal to the sum of the terms when i > j if f(i) and f(j) are symmetrical. 
So, in that case 


yy ti i)f(j) = ae 


i=1 j= O<i<jsn 
+ PMH D+ DAG) 
O<i<j<n i=j 
=e YY Fon ) +> HFG) 
O<i<jsn i=j 


>t) dd f(i)F(j) 
= > te) == 5 


O<i<j<n 
When f(i) and f(j) are not symmetrical, we find the sum by listing all the terms. 


aqyese #1 (Q. No. 1 to 3) 
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Binomial Theorem / A\ 


Sol. 


Sol. 


3. 


art fe area or aera > (i) (i) aa & fee oer & Get i en j eae aT BI 


O<i<j<n 
Sra b aH yy ti mile px |) tae tm ro 
ist jt i=t 


aa 2 fra i<j,i>jdmisjan wa i<j@ feu vat ow area, i>j fo vai & 
arma H grax 81 ale f(i) Ten f(j) waa S| ga Rete 4 


YH = LO 01 


=I, j=1 O<i<j<n 


+ Ste) + >> Hit) 
ij 


O<i<j<n 


=2 LDH +220 
<i<jsn 
D0 (i)f(j)- 2248 (i)f(i) 
j=0 


2 


= YS tiei)== 


O<i<jsn 


We f(i) den t(j) wafra Fel 8) ga SA GA Vel GI AHA sla Hed 21 


pes "C; " C; is equal to 


O<icjsn 
> °C, °C, oa ara & 
O<icjsn 
gen _ 2n Cc gen, 2n C gen _ nc gen "Cc 
At n B n C n D n 
(A\) ee (C) > = 
dG "SG 
Osi<jsn 
ye "GIS ens wile o|_S "C./* Non : na \2 
my <p ep 3zz° 
_ \i=0ji 3 i=0 y\in i=0 a i=0 _2 C, 
7 2 a 2 - 2 7 2 
n m 
Let °Co = 1, then >» byes . " Gp is equal to 
m=0' p=0 
n m 
AMT °Co=t,ad D> "C, .™ Cy OT AM aTaX Be 
m=0 p=0 
(A) 2-1 (B*) 3" (C) 3-1 (D) 2" 
n 
>> A [Sec] Nae eb: 3° 
m=0 p=0 = = = 
n n 
>| C+ " Ci) 
<i<j<n 
(A*) (n + 2)2" (B) (n + 1)2" (C) (n— 1)2" (D) (n + 1)2"-1 


)\ 
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Binomial Theorem / A\ 


sol. SY ("C+ °C) [Exco <i y? "¢, ; pp 2 "olf aaa 


O<isjsn 


[ro S102") a [Etre oo) 2 


=0 j=0 =0 
2 2 
n n 
(n+1) "C,+2" 1-2" 
7 im m0 _ (n+1)2"4+.2"(n+1)-2™" 
2 D 


=(n+1)2"- 2" =n2 
Comprehension # 2 (Q. No. 4 to 6) 


ayaa # 2 (Q. No. 4 to 6) [Revision Planner] 
Let P be a product given by P = (x + a,) (X + @,) ........ (x +a) 
ands Let S, =a, +a, +....... +428 pos => Yaa aj. 5, => > > a.a; a;.a, and so on, 
i<j i<j<k 


then it can be shown that 


Poe Xo SX ab ae ochemeaamaTE +S. 
afe ve Pra Psa WHR e, P=(x+a,) (X4+a,) ee (x +a) 
Ta AMT oS, =a, +a, 4.0... +a,-d'a.S, => daa, S=> ) doaajpa, set ver ont, 
i=1 i<j i<i<hs 
a 
fra ol Re fear ot WHat & — 
P=x4S, xm-1 4S, xm? + a. +S. 
4. The coefficient of x® in the expression (2 + x)? (3 + x)? (4 + x)* must be 
Bap (2 +x)? (3+x) (44x/A x8 ar Wig ee 
(A) 26 (B) 27 (C) 28 (D*) 29 


Sol. The expression (2 + x)? (3 + x)® (4 + x)* = (x + 2)(x + 2) (x + 3)(K + 3)(x + 3)(x + 4)(x + 4)(x + 4)(x + 4) 
=X9+(24+24+34+34+3444+44+444) xX?4 0. 
= Co-efficient of x® = 29 
Hindi. orm (2 + x)? (3 + x)8 (4 + x)4 = (x + 2)(x + 2) (x + 3)(x + 3)(x + 3)(x + 4)(x + 4)(x + 4)(x + 4) 
=X9+(24+24+3434+344444+444) X84 20. 
=> xo Im = 29 


5. The coefficient of x° in the expression (x — 1) (x? — 2) (x$— 3) .......... (x20 — 20) must be 
oan (xm (xe 2) (xx Seven (x20 — 20) H x203 pT TI e- 
(A) 11 (B) 12 (C*) 13 (D) 15 


Sol. Expression = X. X?. X° .......0 x20 ( “(1 = (1 4 tee. ( -3) 
X Xx x xX 
1 2 3 2 
Let E= c a =\ =| et ( 3) 


Now Co-efficient of x? in original expression 
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Binomial Theorem / A\ 


=> Co-efficient of x’ in E. 

But 

E=1- Caran 2s (S43 Sop sated )-G44+ ene 
e 3C < ae a ak Gee ue Kae x 


ee . 1 2 3 20 
Hindi. om =x. x2. x3 x20 [ a at =) eee (1-35 


wr (tea |ed) (8) 


a To AotH F x8 HT YG =ER x? Hl PiH 


E=1- ee + tg ae oa )-¢44+ 
= Caos ye ke Sega 
> x7 wl Ym =-7+6 +104+12-8=13 

6. The coefficient of x°* in the expression of (x — 1) (x -— 2) ......... (x — 100) must be 


(A) 124+ 2? + 3? +....... + 1002 
(B) (12434 nese + 100)? = (12 + 224+ FF cane + 100%) 


(C) 5 [1 +2434 ee 


(D) None of these 
aarp (xe Wy x— 2) a 


+ 100)2 = (12 + 224 3? 4....... + 100%] 


(A) 12+ 2? 4+ 3? +0... + 100? 
(B) (1+24+3+4....... + 100)? — (17+ 224+ 3? 4.0... + 1007) 
(C 


*) 4243+ oa, 
(D) S44 8 oly ael 


Sol. The Co-efficient of x® = 
= Sum of product of first 


-! oe err + 
2 


+ 100)? — (124+ 2? + 37+... + 1007)] 


(24234. —_—_ 99.100) 
100 natural numbers taken two at a time 


(0G. i- 2? + See, + 1007)] 


Hindi. x om Ym =(1.24+2.3+4.......... 99.100) 
= aI —e) Wh MA ost UR YAH 100 Wad Ses & WH GI UH 


-! ae Beet + 
2 


OO oes (12 + fee ee + 1007)] 


Comprehension # 3 (Q.No. 7 to 9) 
Let (eae) =e - "CAC agian a)iaceennes, ennai: (i) 
where I & f are its integral and fractional parts respectively. 


It means 0<f<1 
Now, 0<7-4,8 <1 


=> 0< (7-43 )r<1 


Let (7-4. f8 n= f =9C,.79 = 9C,.79-1 (4B Yt eer aeeeeeeeeeee (ii) 


= 0<f'<1 


Adding (i) and (ii) (So that irrational terms cancelled out) 
l+f+f =(74+4 3 + (7-43) 


= 2 [C, 77+ C, 79-2 (4.48 )?2 + eee ] 
I1+f+f’ =even integer = (f +f’ must be an integer) 
O<f+f'<2 > f+f=1 
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Binomial Theorem / A\ 


with help of above analysis answer the following questions 


ayaa # 3 (Q.No. 7 to 9) 


at (7+ 403 )2 = 14 f= °C,.79 4 9C,.79-1 (ANB) te eaateateeaee (i) 
Wel Laat sae wie ¢ fer ATs 

aad O<f<1 

aw, 0<7-43 <1 > 0<(7-43)r<1 

arafe (7-43 raf =9C,. 7996. 79-1 (ANB) pe canneateeanee (ii) 
=> O0<f'<1 


(i) 4 (ii) BT WT HMA wW sae sakRag ve fret st aT 
l+f+f =(74+4 73 + (7-4/3 p 

= 2 ["C, 79 +0C, 77-2 (4.3 2 + eee ] 
l+f+f =waqio => (f+f ve wie et alex) 
O<f+f'<2 = f+fi=1 


sae fazeis m arene ux FART Usa G Gar afer 


7. If (33 + 5) = p +f, where p is an integer and f is a proper fraction, then find the value of 
(33 - 5), neN,is 
(A*)1-f,ifniseven (B)f, ifnis even (C) 1—f, ifn is odd (D*) f, if n is odd 
aft (3/3 +5)'=p+t, wel p qe & ote ffimnerm arr 8, ct (3V3 -5) ne Nar am a] 
(A*) 1-f, afe naa 8 (B) f, afe nwa eI 
(C) 1-f, afe n fasa 8 | (D*) f, afe n fasa eI 


Sol. p+f=(3¥3 +5)"="C,(3V3 )" 5° + °C,(3V3 )n-15' +... 
f' = (343 —5)" ="C, (33 ) 52 -"C, (373 )r-1 51 +. ...... 
p+f+f =2[°C,(3V8 r+ °C, (3V8 )r-25? + ......] 


> p+f+f' = even integer 44 Win (if n is even) (afe nu 2) 
=> f+f'=1>f=1-f 
p+f—f' =2[PC,(3V3 )n-1(5) + °C,( 3/3 )"-958 + ....] (ifnisodd)  (afe n fasa 8) 
=> f-f'=0 => fl=f 
8. If (9 + 80)’ = I + f, where I, n are integers and 0 <f <1, then: 
(A*) Lis an odd integer (B) Lis an even integer 
(C*) (+ fa (D") 1-f =(9 - /80) 
aft (9+ /80) =1+f adi 1, nqute @ ate O<f<t, a - 
(A) 1 vw fasy qm = | (B) 1 tm BA Wis & | 
(C) (I +f) (1-f) =1 (D) 1-f=(9 - 80)" 
Sol. (9+ 80)" (e 
(9-80) = 


2°C, (9)" + °C, (9) (V80)? +... =1+f4f 
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Binomial Theorem / A\ 


9. 


Sol. 


I = 2(integer Wie) — 1 (eta? =1) 
(l+f)(1-f) =1 


The integer just above (/3 + 1)?" is, for all n < N. 


(A*) divisible by 2" (B*) divisible by 2+" 
(C*) divisible by 8 (D) divisible by 16 

(V3 41) 8 de 1a gio a, wiewne N& fey 

(A*) 2° oT APT CY WW (B*) 2°'aT APT CA UR 

(C*) 8H AMT ea Ue (D) 16 @T AMT ey WR 

Let (AM) (V3 + 1)? =(442J3)>=29(24J8 )paltf ee (i) 


where I and f are its integral & fractional parts respectively 


wet laa f sah Ge sab Hae: yw a HH AT s 


O0<f<i. 

Now 34 Q< 8 -1<1 

0<(V3 -1)"<1 

Let ama fe (¥3— 1)? = (4-278 p= 2n(2- JB )paf san (ii) 
O0<f'<1 


adding (i) and (ii) (i) ite (ii) SY GIS We 
l+f4fi =(J3 + 1)" 4 (V3 —1)2 
= 20 [(2+J3 )n+ (2V3 —)n] = 2.2" [°C, 20 + 0C, 27-2 (/8 J? + oe. ] 
I+f +f =2°*' k (where k is a positive integer) 
l+f4+f' =2"*'k (et k Sa Wi z) 
O<f+fi<2 > f+f=1 
T+1=20+1k, 
I+ 1 is the integer just above (J3 + 1)?” and which is divisible by 2°*'. 
1+1 cm ofp goin 8 (/3 +1) cen ve 21 & fauitra 21 
ford n=1, (V3 +1)? =(/3 +1) => 1+1=8 
so it is divisible by 8 but not by 16. 
we 8U faufsrd et ug 16% et | 


za, Marked questions are recommended for Revision. 


w. fafed Usa der ara wea 8 


PART - | : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 


APT - 1: JEE (ADVANCED) / lIT-JEE (faeet asf) @ We 


* Marked Questions may have more than one correct option. 


* fared wet ve S aitia uel fad ae ues @ - 


1. 


Sol. 


Coefficient of t24 in (1 + t?)'2 (1 + t'2) (1 + t24) is: [IIT-JEE-2003, Scr, (3, — 1), 84] 
(1 + t2)12 (1 + t12) (1 + 124) F 24 or Woe 8 : 
(A) 20, +3 (B) 12C, +1 (C) 12C, (D*) 20, +2 


(1 + t?)'2 (1 + t1? + t24 4 196) = (1 + t!? + t24) (1 4+ 2)! 


)\ 
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Binomial Theorem / A\ 


coefficient of t?4 = 1C,, + '°C,+ '17C, = 1270, + 2 
Hindi (1 + t?)'? (1+ t!? + t+ 18) = (1 +t'? + 4) (1 + 7)? 
or yee = 12C,,+ 12C. + 12C, = 12C, + 2 


ss noni (6) -#°() ()-#2(3 (CS) —-ne lO) -6) 


[IIT-JEE-2003, Main, (2, 0), 60] 
n\ (n _, {n) (n-1 » (n) (n-2 n) (n-k n 
fr sgt 2 (0) (6) — 2 (5) (rca) v2 (2) (oa} re (R) ("o') “Le 


Sol. S=2K"C,. MG, — 21M MIG, | + DKS, EC acccsessseee 


k k | = | ok 
S= —1 "CC, .- 2k S= —1) n (n r) 
SS EV NG, Ce, = 2 Yel” GakE Wear! 
k | k 
= Ye ok r n : : k = ok n Cc [1-3] = n C,, 
a k ! (n—k) r! (k—r)! 
3. If "-C_ = (k?— 3) "C_, then an interval in which k lies is [IIT-JEE-2004, Scr, (3, — 1), 84] 
ate @-0C, = (ke 3) °C, 2, a k® AA OT eae & — [Ser, (3, — 1), 84] 
(A) (2, 2) (B) (2, ~ 2) (C) |-V3.8 | (D") (V3.2 
Sol. = "C= (k?- 3) "C_, 
or aT - Cet) = (k? — 3) "Ca et) 


1>k? — SEO te |=2 8 nS 2] 


4m The value of [IIT-JEE-2005, Ser, (3, - 1), 84] 
30) (30) 30)(30)_ (30) (30) 
o| | a lle 0 | 
(a) ($3 pe (C) 5] (D) None of these 
ol io)Ca) es J* Calta) fla) ao) mt Bene. m.80 
30 30 | | 
(A) (50) eo) ta (C) A (D) A a alg wel 


Sol. S=%C, (ey °C, Aaa 
S = Co-efficient of x2° in (1—x)®° (1 + x)8° 
S = Co-efficient of x2° in (1-x?)*° = °C, 

Hindi. S = °C, @Gii=ss0Gns0Gi °C 0G ivan: 
S = (1-x)80 (1 + x) H x21 Woe 
S = (1x2) F x20 eT WoT = 30C, 


5m For r = 0, 1, ...., 10, let A, B. and C, denote, respectively, the coefficient of x' in the expansions of 


10 
(1 +x), (1 +x) and (1 +x). Then >° A,(BioB, —CioA,) is equal to 


r= 
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Binomial Theorem / A\ 


Sol. 


Sol. 


Sol. 


Hindi 


aif r=0,1,....,10@ fayA, Bae C, mar (1 +x), (14+ x) ae (14x) WR A x G YI B | 


10 
a » A, (BipB, —Cy9A,) @T a PFT 2 [IIT-JEE 2010, Paper-2, (5, —2)/79] 
r= 


(AB .=c 


10 


10 (B) A,, (BY,,— Gio Ay) (CG) 0 (D") C,,— B,, 
10 10 

Bio > A,B, -Cio>, (A, y = Big (Czy — 1) — Cig Cig — 1) = °C, — 9C,, = Cy — Bi 
r= r=1 


The coefficients of three consecutive terms of (1 + x)" are in the ratio 5:10:14. Thenn= 
(14x)"5 @ GM Hara Val b WIG 5:10:14 aqua 4 @ da n= 
Ans. 6 

[JEE (Advanced) 2013, Paper-1, (4, — 1)/60] 


mC, 8S. 5C,, = 5:10:14 


= AG, _10 . as oer _14 
n+5C 5 n56 10 
r-1 r 
- (n+5)-r+1 _5 g (n+5)-(r+1)+1 7 
r r+1 5 
= ibaa & ese Gee eS. -eed 
r r+1 5 
n+6=12 = n=6 


Coefficient of x" in the expansion of (1 + x*)* (1 + x°)’ (1 + x*)'? is 
[JEE (Advanced) 2014, Paper-2, (3, -1)/60] 
(1 + x2)4 (1 + x9)? (1 + x‘)? faeare 4 (expansion) x'' 1 Ye (coefficient) — 
[JEE (Advanced) 2014, Paper-2, (3, —1)/60] 
(A) 1051 (B) 1106 (C) 1113 (D) 1120 
(C) 
ex) ee x x*) Ei xe\* 
—) 

Coefficent of x"! = (1 — x®)4 (1 + x4)® (1 + x9)? (1 — x2)-4 

= (1 — 4x8) (1 + x4)8 (7x3 + 35x9) (1 — x2) 

= (7x3 + 35x? — 28x") (1 + x4)8 (1 — x2)4 
Coefficent of x® = (7x + 35x® — 28x®) (1 + 8x* + 28x8) (1 — x?)* 

= (7 + 35x® — 28x® + 56x! + 196x’) (1 — x2)4 
Coefficent of t* = (7 + 56t? + 351? + 168t*) (1 —t)+ 

=7-7C, +56 - °C, +35 -4C, + 168 

= 245 + 700 + 168 = 1113. 
(1+ x?)* (ey - ( 

(Sa 

1 — x2) (1 + x48 (14 x9)2(1 — x24 4 x"! oT YO 

= (1 — 4x8) (1 + x4)8 (7x? + 35x9) (1 — x2)-4 

= (7X + 35x9 — 28x") (1 + x*)8 (1 — x?)-4 
(7x + 35x® — 28x8) (1 + 8x4 + 28x8) (1 —x2)4 4 x HT PTH 

= (7 + 35x® — 28x° + 56x‘ + 196x®) (1 — x2)4 
(7 + 56t? + 35t? + 168t*) (1 -t)* A tt or Wie 

=7-7C, +56 -5C, +35 -4C, + 168 

= 245 + 700 + 168 = 1113. 


Coefficent of x"! = 


2\4 
iy Hx or Wi 


)\ 
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Binomial Theorem / A\ 


Alterantive : dnferm sa 


2x + 3y + 4z=11 
(x, y, Z) = (0, 1, 2) 4C, x 7C, x %C, 


(1, 3, 0) 1G. & G, 
(2, 1, 1)4C, x 7G, # ?C, 
(4, 1, 0) ues 
coefficient of x"'@I Fim =66 x 7+35x44+42x124+7 
= 1113. Ans. 
8.23 The coefficient of x° in the expansion of (1 + x) (1 + x?) (1 + x9)... (1 + x") is (Moderate) 
(1 +x) (1 +x?) (14 x9) 0.(1 4 x) & fae F x9 G oH GT AA ze 
[JEE (Advanced) 2015, P-2 (4, 0) / 80] 
Ans. 8 
Sol. 9 =(0, 9) (1, 8), (2, 7), (3, 6), (4, 5) #5 cases 
9 = (1,2,6), (1,3,5), (2, 3, 4) # 3 cases 
total = 8 
9. Let m be the smallest positive integer such that the coefficient of x? in the expansion of 
(14x)? + (14x)? t..... + (1 + x)* + (1 + mx)® is (8n + 1) °'C, for some positive integer n. Then the value of n is 
[JEE (Advanced) 2016, Paper-1, (3, 0)/62] 
ar fe m va ads sch Wiis (smallest positive integer) & fr 


(1 +x)? + (14x) 4.0.00. + (14x94 (14 mx) & fear 4 ear yore (3n4 1) *C fost warn wie naw fay 


Ans. 
Sol. 


10. 


Ans. 
Sol. 


&| din oa e= 


5 

Coeff. x? 1 Yue 

°C, +°C, fC Gem —4on +91))°C, 

5C, +5C, aa eee SN a °C, 

°C +°C, |= MIC => | C+ 8C, .m?=(8n + 1) *C, 


HC, +80, + (m*—1) #C, =n. 2°. 86, +%C, + 50, + (m2— 1) 8C, = 5in. *C, +1C, 


m@—1=5in => m?=51in+1 
min value of m? for 51n+1isintegerforn=5 (51n+1 yoo eM @ fay m2 ao Badd 4M n=5) 


Let X = (Gi)? + 2(1Ca)* + 3(1°Ca)? + ..4... + 10('°Ci0)? where 'C,, re {1, 2, ....... , 10} denote binomial 
X is : [JEE (Advanced) 2018, Paper-1, (3, 0)/60] 


coefficients. Then the value of : 
1430 
ara fe X = (19C1)2 + 2(19C2)2 + 3(19C3)2 + ....... + 10(1°C10)?, Wet °C, r © {1, 2, , 10}, fave yorret 
(binomial coefficients) I eeita &| a4 as XO AA @ | 
(646) 
10 10 
ore =i sst—<‘ 
r=1 


r=1 


<i PS SL als 


1430 1430 143° 11x13 © 8 


Now a4 = 19 x 34 = 646 


PART - Il: JEE (MAIN) / AAEEE PROBLEMS (PREVIOUS YEARS) 


APT - i: JEE (MAIN) / AIEEE (ffeet asf) @ ue4 
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Binomial Theorem / A\ 


1a 


Sol. 


Sol. 


Hindi 


10 10 10 
Let 8-21 (j-1) C,,S, = 2) °C, and S, = = 106, [AIEEE 2009, (4, -1), 144] 


Statement -1: S, = 55 x 29. 
Statement -2 : S, = 90 x 28 and S, = 10 x 28. 
) Statement -1 is true, Statement-2 is true ; Statement -2 is not a correct explanation for Statement - 


(1 

1. 

(2*) Statement-1 is true, Statement-2 is false. 

(3) Statement -1 is false, Statement -2 is true. 

(4) Statement -1 is true, Statement -2 is true; Statement-2 is a correct explanation for Statement-1. 


10 10 10 
TS 9 IGS = D1 NG aS 


WHET -1: S, = 55 x 29. 

Weert -2: S, = 90 x 28 aa Sy = 10 x 28. 

(1) WHerrt-1 Gea 8, WHIA-2 Ue Ss WH-2, WHrs-1 a wel aren wel 8] 
(2*) WHert-1 Gea s, wHea-2 ear z | 

(3) WHer-1 Rear 8, WHer-2 Us | 

(4) WHers-1 Uae, WHeAA-2 GI S | WHAA-2, WHAA-1 GH Gel Are zs | 


wo 10(10 -1) 
S,= jj-1) . ——— _ ©. 
; 2, j(j-) 
10 
> S=9x10>°C, = S, = 90. 28 
j=2 
10 
SS I ee eee 
j=1 J 
10 10 10 10 10 
$,= >) iG-1) +) °C, => Ki-) °C,+> j" c, =90 > *C,,+10> °C,, 
j=1 j=l jet i=2 j=1 


10 
=90 x 22410x 5 °C,, 29=(45 + 10). 2°= (45 + 10). 29 = 55.28 
j=2 


so statement-1 is true and statement 2 is false. 
Safay HIA-1 Gel S TA HAA - 237Gcq z| 
Hence correct option is (2) 

aa: Wel fares (2) z| 


The coefficient of x” in the expansion of (1 — x — x? + x°)® is : [AIEEE 2011, (4, -1), 120] 
(1-x—x?+ x9) @ WAR 4 x’ GI Wim z : 

(1) 144 (2) — 132 (3*) — 144 (4) 132 

(3) 


(1 —x— x? + x°)é 
(1 — x)® (ae 
(°C, — °C, Ia mieten. ,X° AR ren ex’ — OCR eeeeee......... + ®C,x') 
Now coefficient of x” = °C,°C, — °C,°C, + °C,°C, 
=6 x 20-20 x 15+ 36 
= 120 - 300 + 36 
=156-300=-144 = Ans. 
(1 —x— x? + x°)6 
(1 —x)° (7 
(°C, — °C, Peas G xa CO ee xe oC er Pe xe rC oe xe G x — °C xe ae Xe ee......... + §C,x!?) 
x’ eI YI = °C,8C,— °C,°C, + °C, 
=6 x 20-20 x 15+ 36 


)\ 
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Binomial Theorem / A\ 


Sol. 


Hindi. 


Sol. 


Sol. 


= 120 - 300 + 36 

= 156 - 300 

=— 144 Ans. 

r én 2n | 
If n is a positive integer, then (v3 +1) -(V3 -1) is : [AIEEE 2012, (4, -1), 120] 
(1*) an irrational number (2) an odd positive integer 
(3) an even positive integer (4) a rational number other than positive integers 
: — 2 2 

afe n ve sage &@, at (V3 +1) : -(V3 -1) a 
(1*) vm aaRag den s| (2) ve fay sagt 2 | 
(3) Vo GA sayin & | (4) Tayuial al ers HX vH RAG Ge I 


Ans. (1) 
(V3 + 1)%"— (3 — 1) 
=2[°C,( V3)" + 2C, (V3 2-34 anc, (J3 2-54 ae ] 


= which is an irrational number 

(V3 + 1)%"— (3 — 1)% 

=2[2°C, (V3 )2-14 29C, (/3 J? 4 2, (18 2S 4 oe] 
=u fe ve soRay Gen BI 


10 
The term independent of x in expansion of — : = 5; he is :[AIEEE - 2013, (4, -1),120] 
Xian X tue cho |e Xi 
xX+1 Cole 
(sr iPaq = SWRA xs wads ue: [AIEEE - 2013, (4, -1),120] 
(1) 4 (2) 120 (3*) 210 (4) 310 
(3) 
10 
1/3 vx +1 
(x°° +1)=| ——— 
Vx 
(x8 = aun )) 
Te = "0C. (ue es (- Xe 
Des eneze)— 21 Saye 
3 2 
> r=4 
1, = °C, ars 
4x3x2x1 
If the coefficients of x° and x‘* in the expansion of (1 + ax + bx?) (1 — 2x)'® in powers of x are both zero, 
then (a, b) is equal to [Binomial Theorem] [JEE(Main) 2014, (4, — 1), 
120] 
afe (1 + ax + bx?) (1 — 2x)'®@ x ot areal F WAR F x9 aM x4 aa H WI BT =, a (a, b) serax 2 
[Binomial Theorem] [JEE(Main) 2014, (4, — 1), 120] 
272 272 251 251 
1) |} 14,—— 2*)| 16, — 3) | 16, — 4) | 14, — 
cy ( 2) 2n/ 2) )( =) 4) ( at) 
Ans. (2) 


(1 + ax + bx2)(1 — 2x)' 
coeff of x°T Wim = "C,(-2)° + a.(-2)? . °C, + b.(-2). °C, = 0 
coeff of x*@T Wri = "°C, (— 2)* + a(-2)? . "8C, + b(-2)?. 8C, = 0 


)\ 


R ® | Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324008 1 
esonence Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADVBT - 31 


Educating for better tomorrow | Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 


Binomial Theorem / A\ 


Sol. 


Ans. 
Sol. 


fer: 


= 51a — 3b = 544 and dix 32a — 3b = 240 
Subtracting we get Jem UW WET etal Fa=16 
> b= ee 
3 
The sum of coefficients of integral powers of x in the binomial expansion of (1 — 2/x ) is 
(1-2Vx)o@ fue war 4 x aw pote al & quiet w ar & -[JEE(Main) 2015, (4, — 1), 120] 


1 50 1 50 1 50. ul 50 
we een as ey aes) ae a 
(1) 


(1-2vx)" =C,-C, 2x +C, (2vx y+ ee + Cog (20x y 
(14 2x i“ =C,+C, (2vx)+C, (2vx y+ Cees + Cyo(2Vx y" 


Put x = 1 Yaa We 
143° 


=C,+0,(2)? +.. 


n 
If the number of terms in the expansion of [1- 2. 4 , xX #0, is 28, then the sum of the coefficients of 


xX xX 
all the terms in this expansion, is [JEE(Main) 2016, (4, — 1), 120] 


ate(1— 24-5) x20 o wee A seh ah car 288, ew sea A om ae eA et gi | oT a 


xX xX 
i 
(1) 2187 (2) 243 (3) 729 (4) 64 
(3) or Bonus 
Theortically the number of terms are 2N + 1 (i.e. odd) But As the number of terms being odd hence 
considering that number clubbing of terms is done hence the solutions follwos : 
Number of terms ="*C = 28 = n=6 


sum of cofficient = 3" * _ 36-729 

put x = 1 

val Gl Gea QN + 1 8 (seq fra) Ue Ger fe vel ot Gen faya & se: vei G sm H sqar ea 
foray UR | 


Tal HY GeMt="2C = 28 es n=6 
2 

I! HI APT = 3" = 3° = 729 

X=1AwW 


The value of (2101 — 1°C1) + (21C2— 1°Co) + (21C3 — 1°C3) + (21C4 — 19Cu) 4........ + (21C10 — '°C10) is 

(2704 — 1°C4) + (F"C2 — Co) + (2103 — 1°C3) + (2104 — 19Cu) +.......: + (21C10 — C10) &T A e— 
[JEE(Main) 2017, (4, - 1), 120] 

(1) 221 a (2) 221 — 910 (3) 220 — 29 (4) 220 — p10 

(4) 

('Ci+ 2'Co+ 21Cg 4... 2110) — (19C1+ 1°C2 + 1°C3+....... 10C10) = S1 — Se 

S1 = 21C1 + 21Co + 21C3t....... 21Ci0 


Si= 5 (Cr+ Cae Wee #21Gz9) = 


Si = 229-4 
So= (19°C Seg @ pee © a. aee 1Cio) = 219-1 
Therefore $afer®, Si—Sp= 220- 210 


(21Co + 2'C1 + 2'Cot...... + 21C20 + 2'Ca1 — 2) 
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Binomial Theorem / A\ 


9. The sum of the co-efficients of all odd degree terms in the expansion of (x + fe) w(x — Se) ; 
(x >1)is: [JEE(Main) 2018, (4, — 1), 120] 
(x+ve =a) +(x-heaay, (> 1) % var Fat Ber at ae vel & yoiat wane: 
(1) 1 (2) 2 (3) -1 (4) 0 

Sol. (2) 


C Je=1) +(x) 


(T1 + T2+ 73+ 744+ 75 + Te) + (T1 — T2 + T3— T4 + Ts— Te) 
= 2(T1+734+Ts) 


= 2( 5Co(x)® + 5Ca(x)? (vey + Ca(x)! ea) 


= 2(x® + 10x? (x3 -1) + 5x (x6 + 1 -2x°)] 
= 2(x® + 10x® — 10x? + 5x” + 5x — 10x*) 
= 2(5x” + 10x® + x5 — 10x* — 10x? + 5x) 
sum of odd degree terms fash urd & uel HI Uma =10+2-20+10=2 


403 


10. If the fractional part of the number — is 15° then k is equal to : 


[JEE(Main) 2019, en (09-01-19),P-1 (4, — 1), 120] 
403 
afte Gea = ol fc AM (fractional part) — ae a k aerax 


(1) 14 (2) 8 a 6 (4) 4 
Ans. (2) 


203 
Sol. a2 
15 
8.2200 5 8.1650 = 8(1 + 15)50 = 8(1 + 15) 
hence remainder is 8. (31a: VIHA 8B 1) 


20 20 ¢ 
1. of 3 (ag Bo 3 = x , then k equals : [JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120] 


2 2 é 
afe + aor | =a k axTaR @: 


ae 29 C F 
(1) 50 (2) 400 (3) 200 (4) 100 
Ans. (A) 
20 200 5 
Sol. > ee 
0 ef 0, 70 =) 
alee EG. i 
Nows meg,” *G at 
i i 
Let given sum be S, so art fea wat ais 8, aa 
- li) oe t) _ 100 
= GC = 


Given Ream TH ® fi S= = = k= 100 


25 
12 If P{°C,."C,, ,}=K(%C,,), then K is equal to : 


r=0 
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Binomial Theorem / A\ 


ate S16, C,, | =K("C..) @, a K azax & -[JEE(Main) 2019, Online (10-01-19),P-2 (4, — 1), 


120] 
(1.26 Qar= 1 (3) (25)? (4) 24 
Ans. (1) 
25 
Sol. Or 
r=0 
_& 50! (50-r)! 
~ 4$r1(50—r)! (25 —-r)!(25)! 
_< 50! 25! 
<4 1!(25 —r)!(25)125! 
25 
= oe >, a or = Gee =k(*cx) 
r=0 
>k=22 
2 n 
13. Let Sn=1+q+q?+....+qQ"and T= 1+(92), (224) + +(e) 
where q is areal number and q#1. If 1°C1 4 1'C2. Si + .....4 'Ci01.Si00 = aTio0 then a is equal to 
2 n 
AMT Sn = 14qQ4+Q?+....+ Q" 921 n= 14 (a) + (a4) tot (a4) . wet gum adie Wen 
& Te g¥1 Be C1 + 11Ce St + ....+ !Ci01.Si00 = aTio Wa sae s — 
[JEE(Main) 2019, Online (11-01-19),P-2 (4, - 1), 120] 
(1) 200 (2) 299 (3) 2100 (4) 202 
Ans. (3) 
101 101 q' -1 1 1 
Sol. > CS, = eS ale a> ae. q’ “pita, | (14a) —{—2101 +1) 
r=1 r= q-1 ice r= q-1 
é 4 i Ss 
= dl 2 cet (14.q) _ 2403) 
q+1 = q-1 
2 
a_( (1+q)''- 210! 1 101 5101 
= 1 =2 
al q-1 alta) 
> Hence atc: a = 2100 
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Binomial Theorem / UN 


Sol. 


Sol. 


Hindi 


Sol. 
Hindi 


High Level Problems (HLP) 


SUBJECTIVE QUESTIONS 
fasaictge WA (SUBJECTIVE QUESTIONS) 


Find the coefficient of x*9 in 


xt) fx 422 Se) [x4 g2Ss |. x +50? 250 where C, = °C, 
C C 49 


Ans. 22100 


[x S] [x28 [x98 2) me [x--508 $52] x0 ar goin wa we GAC, = 6, 


Co 1 2 49 
50 50 50 : 
Coeff. of x*® = G 27 Ge g2O yg +50? e = ye a Si y(t at) 
Co C, Cy Cag C._ = r 
50 
-Siyst—r) = 51x50x51_50%51x101 _ 9499 
2 
r=1 
2 


6 
ny 
The expression, [vee 414 ¥2x? 1} { | is a polynomial of degree 


2x? +14 J2x? 1 


aie [vae 414 \2x2 —1 fore urd wr vee age 8 


6 
e 2 
+ 
| 
= —sNG 


oeee— Zan! ) 


Ans. 6 


(last + Vat —a) + | 


(Vax? 4 i vee) + [Vat s4 _ Vee =i) 


2(°Co (2x? +1)° Cre = tex’ Ae” Cah (2x *eeINex = 1) (2x? -1)°) 


clearly ‘6’ 
, 6 
[Vee 41 — 2x? 7 


( 2)S soi exc dn) 


gg || Zz 
(Vax? + 2x? 1} . 


(Vax? 4 A oe a) + (\ae a 2 (ei); 
2(®Co(2x2 +1) +90, (2x2 +1)%(2x2—1) + Cy (2x2 + 112x212 +90, (2x? -1)) 


Tara “6 


Find the co-efficient of x° in the expansion of (1 + x?)°(1 + x)*. 

(14+x2)5(1 4x)! @ foe A xs or yore sia arfsry | 

Ans. 60 

Co-efficient of xo in (1 + x2)5 (14x)# = 4C, . °C, + 4C;, 5C, =40+20=60 
(1 + x2)5 (14x)* 4 x8 or yo = 4C, . °C, +*C, °C, =40+20=60 


)\ 
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Binomial Theorem / A\ 


5 
4. Prove that the co-efficient of x'° in (1 +x +x° + x‘*)" is)” "Cisa, ©; . 
r=0 
5 
Rre wifey fe (14x +x24+ x4) oh fara A x's oT ye re Y'"Cys_3°C, cs 
r=0 
Sol. (1 +x +x + x4)" =[(1 + x)(1 +x9)]M= (1 +x) (1 + x9)? 


power of x in (1 + x3)" expansion is multiple of 3 
so possible cases to get x!° are :- 


oe +x)" a x3)n 

"C15 x15 "Co (x3)0 = "C45 : "Co x15 
"C40 x12 nC, (x3)1 = "C45 ' nC, x15 
"C40 x9 "Co (x3)2 = "Cg : "Co x15 
"C5 x6 "C3 (x3)3 = "C5 . "C, x15 
"C4 x3 "Cy (x3)4 = "C3 : "Cy x15 
"Co x0 "Cs (x3)5 = "Co : "C5 x15 


coefficient of x!5 is 
"C45 Fi "Co + "C49 F NC, + "Cg s Wer + "C5 i "C3 + "C. "C4 + "C5 ‘i "Cs 
5 
> "Ci5-3,-"C, hence prooved 
fo=0 
Hindi (1+x+ x3 + x4)n =[(1 + x)(1 +x3))N= (1+x)9 (1+ x3)n 


(14+x3)" 4 x @) Od, 3 G1 Pre zs | 


x'5 ot aarfda Reifel 
(Qn) (1 + x)? Qn(1 + x3)" 
Y Y 
"C45 x15 "Co (x8)0 5 "C45 k "Co x15 
"C40 x12 nC, (x3)! = "C40 : nC, x15 
"C40 x9 "Co (x3)2 - "Cg . "Co x15 
"Ce. x6 "C3 (x8)3 = "Cg . "C, x15 
"C4 x3 "Cy (x3)4 = "C3 . "Cy x15 
"Co x0 "Cs (x3)5 - "Co ; "C, x15 
x5 or Wo e | 
= "C45 . "Co + "C40 a NC, SF "Cg ‘ "C5 + "Ce 0 "C, + "Cz . "C4 + "Co 4 "Cs 
5 
= is od: fe ga 
fp=0 
4 ; ; (1+x)" | 
5. If n is even natural and coefficient of x" in the expansion of 1 is 2", (|x| < 1), then prove that r>n 
(1+ a ; ; 
afe n Wa Urepd Gen & aa Saag EGON Sal guile 20 (|x| <1) 2 ca fie ofr r>n 
Sol. = y=(1-—x)'(1+x)r 
y =(1+X + X*+...00) (1 + x)" 


y= (1 +x)? 4+x(14+x)h 4 x? (1 4x)" 4... 
Co-efficient of x" = 
tC pra yee 
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Binomial Theorem / A\ 


r>n  (As"C,,) =0 

y =(1-—x)* (1 +x)" 

y= (1+X + X?+... 00) (1 +x)? 
y=(1+x)"+x(1 +x)? +x? (14x) r+... 


Hindi 


9.47. +. CO, = Or 
r>n  (As"C,.) =0 
6. Find the coefficient of x" in polynomial (x + ?"*'C,) (x + 2™'C,)..... (x +2 ), 


TBIS (X +210.) (K+ 21C,) eK + 2S) A xe OT WoT ST SUNSTY | 
Ans. = 2?" 


Sol. Co-efficient of x" = 2"'C, + 21C, +... peg = 2 
Hindi x" oI TUT = BG Oe eee +21 = Den 


n r-1 
7. Find the value of) [Srove2' ; 


r=1 p=0 


n r-1 
Y [Secre' oT AM Set BUSTY | 
p=0 


Ans. 4°-39 
n r-1 n r-1 n 

Sol. > | > BeaeC, 2c a Cre ae) Cr C eager al 
r=1 p=0 (r= p=0 r= 


Comprehension (Q-8 to Q.10) 


For k,n € N, we define 

B(k, n) = 1.2.3......... k + 2.3.4.0... (k+ 1) eens + n(n + 1)... (n + k — 1), S,(n) = n and S,(n) 
= 1*+ 2 Se +k, 

To obtain value B(k, n), we rewrite B(k, n) as follows 


B(k,n) = k![ KC, Gee cer. ..... Ae # colon =ki("**Cy.,) 


k+1 
where one ule 
k! (n—k)! 
k,neN® fer oRarfta fear ara & fe 
B(k, n) = 1.2.3......... i de DA cnnoon (K+1) + wee + n(n + 1)....... it kK Seen) = n vd S,(n) 
= 14 Qe 4 0. +n 


B(k, n) 1 4M Sid Ge @ fey Bik, n) ot Het WHR ya: fora ue 
B(k,n) =k!| §C, + Kel Coo Cee cee, 4 meg, |= Ki" Ga) 
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Binomial Theorem / A\ 


8. 


Sol. 


Sol. 


10. 


Sol. 


Hindi 


11. 


Sol. 


Prove that S,(n) + S,(n) = B(2, n) 

fre wHSy S,(n) + S,(n) = B(2, n) 

S,(n) + $,(n) = Sn? +¥n 
= )in(n+ 1) 
=1.24+234+3.4 4... + n(n + 1) 
= B(2, n) 


Prove that fra aiifere_S,(n) + 3S,(n) = B(3, n) - 2B(1, n) 
S,(n) + 38,(n) + 28,(n) - 2 §,(n) 

= Yn? +3yn?4+2>n-2En 

= Yn(n+1)(n+2)—2>n 

= B(3, n) —2 B(1, n) 


If (1 + x)P= 14°C, x + °C,x? 4... + °C, xP, peN, then show that *'C, S,(n) + 0, S_,(n) + 


KC, S,(n) + C,,, S,(n) = (n+ 1) - 1 


k+1 


afe (1 + xjP= 14°C, xX + OX? te + °C, xP, peNdd aga fe IC, S.(n) + 10, S_{(n) + 


KC, S,(n) + C,_, S,(n) = (n+ 1) 1 


k+1 
(1+ xR aC FIC KIC xh + IC Xo teens en, eee 
Put X= 1,2, ... nwa We 
k+1 — k+1 k+1 k+1 2 k+1 3 k+1 k+1 
ae ad ON ua Oe ad, Cae a Oe ae. eer cae Oe al 


k+1 — k+1 k+1 k+1 2 k+1 k+1 
Pana OR Sel ORM hcl ORME a PPP pad OR 


Array Ce IG ae Gale avaceess eC ene 


k-1? 

ae 5 oo aa +(1¢njet="'C Si(n) +10, Si(n) +'C, S(n) + ee ee (1) (N) 
a 4 3 ae + (n+1)et = CS (n) + 'C, S,(n) +........ +1C, S(m) + Wt + 21 + Set + 
nk+1 
So (n+ 1)1— 1 
(1 + x)** | ee OC maaem....... + ox 
X= 1, 2, een 

BSN tN uO Rl ab! (CRIMEA C8 0 1S tha coccnne iC. i 

SSG at “Gace, | 2? erase C2 

(Sine aie, | tC ee IG n? + irsens iG. in 

21 4 Os Ee +(1¢n)#t='C Sin) +10, Si(n) +O, So(n) + ee ee (1) () 
a1 5 Oo a + (n+1)1 = '1C, Sn) + 10, S(n) +........ +10, S(n) + 161 + Qet 4 Bet 4 
nk+1 


aa: = (n+ 1) 4 


Show that 25" — 20" — 8" + 3°, nel’ is divisible by 85. 
veftia wifsry fee 25° 20-8" + 3°, nel’, 85 G Arey 8 
85=17x5 (Both are prime number) 
25" = (20 + 5) 
and 8" = (5 + 3)r 
So clearly (20 + 5)" — 20"— (5 + 3)" + 3” is divisible by 5 
Also. (17+ 8)"-— 8"- (17 + 3)" + 3" is divisible by 17 
So expression is divisible by 85 


)\ 
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Hindi 85=17x5 


(Ql sttTeT Wey 81) 


25" =(20+5)" qa = 8" = (5+ 3)" 
aa: =—- ETA (20 + 5)"— 20"- (5 + 3)" 4+ 3°, 58 ATs 
UF: (17 + 8)"—8"- (17+ 3)"+3°,178 ava’ a: Aw 858 ays 


12. Prove that "C, ("C,)? ("C 


P nes 
A ee rors ) 


- mI. 
Re PPTE AH °C, (C,)2 (C,)8sasee(PC {2 . 


Sol. AM > GM 
"Cy +2."C, +3."C3 + 


142434... 
a2 _ 2 n 
= 2 [n n n 
saree i GHGs) aac ("Ca 
n(n+1) 
n n n n = 2 n(n +1) n+1 
C,("Co) ....--("Cn] [= Also Cc 
(n+1) p+(n-1) Co 
13. If p is nearly equal to q and n > 1, show that P q -(2) . Hence find the approximate 
(n—1)p+(n+1q \q 


99 1/6 
value of | —— : 
101 


1/n 
afe p,q om aT aeraxe & aa n> 1, yea afore fh ie) prota (2 gual wera & 


(n-1)p+(n+1)q  \q 


99 1/6 
[ ol frpedh AM sid Hifery | 


101 
Ans. ig 
1202 
Sol. Let p = q +h (say), where h is small that its square and higher powers may be neglected. then - 


(n+1) p + (n—1) q_ (n+1) (q+h) + (n-1) gq 


(n—1)p + (n+1) q 


oe, ‘en 


z= 1/n 4/n 
_ _2ng+(n+1) he _ re noel ree Daal h Li ,u = ee 22 
2nq + (n-1) h 2nq 2nq nq q q 


putp =99 ,q=101 andn=6 


(6+1) x99+(6—1)x101 a) ae 


(6-1) x99+(64+1) x 101 


101 ~ 4202 


Hindi arife p=q+h (AM), wel hyd Biel @ fh Sam a aM al asl Uc GI WA AM Ud z, al 


(n+1) p + (n—1) q_ (n+1) (q+h) + (n-1) gq 


(n—1)p + (n+1) q 


=Car ee 


4 tin t/n 
2 2nq+(n+1) h alee. nel Bales (=! h eee = “pel |e 
2nq + (n-1) h 2nq 2nq nq q q 


p=99 ,q=101 WI n=6 WAR 
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(641) x99+(6—1)x101 (22) = 1188 


(6-1) x99+(6+1) x 101 \101) ~ 1202 


14. If (18x? + 12x + 4)"=a,+a,x+a,x?4+....+a,, x*" , then prove that 
a,= 203" (77C,+"C, FC, + "C, 4G, +...) 
are (18x? + 12x+4)"satax+ax?t+...+a, x", ad eg aft 
a= 23" (°C, +"C, FC, + "Cy ™4C, + ...} 
Sol. —_a_ is the coefficient of x" in R.H.S. 
(18x? + 12x + 4)" = 2° (14+(1+3x)?)" 
= 2°("Co(14+3x)"+"C, (14+3x)"F4 "Cy (143x)""4 +...) 


: 2("oy3" *o, +"C,3" 22.6, 490,30" 46. +. 


Hindi. a,,R.H.S. 4 x or ia 8] 
(18x? + 12x + 4)" = 2° (14(143x)2)" 
= 2n("Co(1+3x)""+"C, (1+3x)"F4 "Cy (14+3x)""4 +...) 


= 20 [ "Coa! 4,3" 226, 490,37" 46. +. 


15. Prove that 12. Cy + 27. C, + 32. C, + 4%. Cy t.... + (n+1)? C, = 2? (n+1) (n+4). 

Sol. (1+. x)" =C) + C,x + Cx? +. +C,x" 
multiply by x and then differentiate 
Cee a (n+ 1}s Ox 
again multiply by x and then differentiate 

(1 + x)" + nx (1 + x)"=1 + 2nx (1 + x)9—1 + n(n — 1) x? (1 + x)9-2 = Cy + 22 C,x + 32 Cp x? +...4 (N41)? Cx" 

put x = 1 
then S = 2%4n. 29-1! + 2n. 29-1 4 n (n— 1) 29-4 
= 29-2144 2n+ 4n + n?—n] 
= 29-2 (n + 1) (n+ 4) 

Hindi. (1 + x)" = [eee +C,x" 
xX UN GMa H We SdH HA WR 
(1 + x)" +n een, X + Aiea +(n+1).C0,x" 
IRI x AF YN Hh Adhd HA Ww 
(1 + x)" + mx (1 + x)9=1 + 2nx (1 + x)9=1 4 (mn — 1) x? (1 + x)9—2 = Cy + 27 C,x + 3? Cyx? +...4 (+1)? 
C,x" 
x= 1 Ww 
aa S = 2ieneeteeenee"- 1 Annette 
= 29-2144 2n + 4n + n?—n] 
= 29-2 (n + 1) (n+ 4). 


16. If (1 — x) Set, X , find the value of, ay + a; + a> t....... +a,. 
(1 — x)" = ap + a, X # ay X* + a, XP +... , Ag + Ay + Ay tee +a, Ol AM silt HI 
(2n)! 
(nl)? 
n 
Sol. (1 —x)" 5a) +a;X + ax? 4+... a ee C,x" 
r=0 
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17. 


Sol. 


Hindi. 


18. 


Sol. 


Hindi. 


19. 


Sol. 


Hindi. 


Ap + Ay tee a ee OG eee pe ONS cacscsanies el © 

ia Coe eee a oe ren en NG 4 

=n n n+1 2n-1 = 2n n n — n+ 

= tC MIC yb cneneeee + C= 7c, (°C,+9_,=™'C} 


32 
Find the remainder when 32° _ is divided by 7. 


32 
3292 at 7 4 AM A WR Whe Sle He | 
Ans. 4 
3282 — (25)32 — 9160 
(3—1)169 = 3i 41 
32 
3082 = (25)(82 +1) = 215A +3)+2 = 4 | (23)(5%+1) = 4(7 4 1) = 4(71 + 1) 
s remainder is 4 
3232 = (25)32 = 2160 
(3—1)169 = 3X41 
32 
3282 = (25)(82 +1) = DIA +3)+2 = 4 | (23)(5%+1) = 4(7 + 1)8 = 4(7p0 + 1) 
WH 43 


If nis an integer greater than 1, show that : a — "C,(a—1) + "C,(a—2) -..... + (-1)" (a—n) =0. 
afe n(>1) ve gia & aa vata afore : a—"C,(a-1) + "C,(a-2) -..... + (-1)" (a—n) =0. 
S =a ["C,—"C, + "Cy... + (-1)" "C] + "CO, — 2. Cy + o.. + (-1)"*'n"C, 


(1 — x)" ="C, — "Cx + "OLX? oe. + (—1)". "CG, xn 
N(1 — X)? |p ee Ore (St) ntGaxtcd 
put x = 1 
then S =0 
S =a [CGC tenet) CG east, 28°C, aed cinee 
(1 — x)" =S@eS iG eC eee + (—1)". "CG, x" 
n(1—x)"-1=—"C, +2. 9Cx + o. + (-1)"n"C, x"-1 
X= 134 ® 
ws S=0 
If (1 +X)" = Pp + P; X + Po X* + Pg X* +......., then prove that : 
ale (1 + MS pp py Xx + pax Pax +...40 cet tetas echxy fe 
(a) [Pe ley Sa = 2/2 cos 7 (b) P, Ree oer = 2n2 sin 
(1 +X)" = Pg + PyX + PoX? -e cece 
(1 — x)" = |e. 
(1 +x)" + (1 —x)"= 2[p, + py x? + pyxt +... ] 
Put x =i 
1\n 1\n 
then py — Bpeeioamermee: = wre = 22 cost 
and (1 + x)"— (1 —x)" = 2 [p,x + pox? + «........ ] 
Cen =a _ nn 

OF Py — Pg + Pg ceeeeereteee = ++ = 2n sin — 

P; — P3 + Ps 5 mI 
(1 +X)" = Pp + PyX + PoX® -.eeeeeee 
(1 — x)" = 
(1 +x)" + (1 —x)"= 2[py + py xX? + Pyxt +... | 
xX =itad ® 
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20. 


Sol. 


21. 


Sol. 


Hindi 


“vn 
AFT Po Po + Pg «+ me ad a ) an cost 
BR (1 + x)= (1 — x)" = 2 [yx + 9x3 t oe ] 
7\0 _7yn 
UT Py — Pg + Ps -eseseseevers - ATED = an sin 
I 


Show that if the greatest term in the expansion of (1 + x)" has also the greatest co-efficient, then 'x' 


lies between, Sg Me 

n+1 n 
varia opel fe afe (1+ x)27m wear 4 sfteca ve or yin wt afads 8, dl 'x' oT AM a atk 
Oto daa 


Middle term has greatest co-efficient in this case sor =n 
WA Ue HT WH ATA ela 8! aa: sa Refa Fr=nz 


_ an+1 2n+1 - an+1 as ant 4c fx} and wen eda 
1+|x| 1+|x| 1+| x | n+1 n 
n n+1 
> —— < X <— 
n+1 


Prove that if'p' is a prime number greater than 2, then [(2 + V5) | — 2P+1 js divisible by p, where [ ] 
denotes greatest integer function. 

fie al fe ae 'p', 2a at we smeg Gem 2, A [(2+ v5) | —2P1 p @ fawfsa em, ae [.] 
Feds Wis wert eI 

[(2 + V5 Paes 

Let  (V¥5+2)P =I+fso [(V5 +2)? ] =I, where Lis an integer and f ¢< (0, 1) 

(V5 —2) =f'e (0, 1) 

2[PC, 2° + PC,2P-2 (5)? +......J=1+f-f' 

>f'-f=0 =>f=f' = [(2+ J5)P] —2-1 = 2[PCp2P + PC2P-?.5 + oe ]-2°+1 

= PC,.2 


This is always divisible by p because for a prime number p, PC,(1 <r <p) is always divisible by p. 


[(2 + V5 Pees 

art (V¥5+2)P =1+fgefere = [ (v5 +.2)P ]=1, wet IvH im 8 aM fe (0, 1) 
(V5 —2)? =f'e (0, 1) 

2[PC, 2° + PCp2P-2 (4/5)? + .....J=14+f-f' 

>f'-f=0 => f=f' > [(2+./5)P] -201 

= 2[?C eeee?-° 5 Aa ]-2°+1 

= PC,.2aaE’ C Opes a 

ae FAM pa afsd & eaifh vH syey Pe p sg PC(1 <r <p) Hed pe arora s 


)\ 
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n r r 
22. If > (1)'"C, a u Ee eatin. tomterms |= K( 1-3] , then find the value of k. 
ae a 2 fF 2 r pmn 
afte -tync, | anes mudi ae j=k {1-—_]a, a kor a are HAT 
p (— 1)". "°C, ort pert part ee = bmn F 
r=0 
Ans. L 
2" -1 
n { 3 r 7 r 
Sol. > 1G, ++(3) +( 7) sb sesaas .m terms 
= a \4 8 
- 1 3) 
= S ey "e—4ey rc, 3) adil m_ terms 
r=0 “4 6 


{ 
n n n 1- 
7 fee! + (5 +(1-Z) 4 satis m terms = am - L ( | 
2 4 8 on fe on 1 pmn 
on 
1 (37 7. 
Hindi. = 1) GS reef ate — eee mt 
indi 2 (— 1) ; 3 (3) +( Z) + m terms 
_ ea (ey 
=|(-1) "C= +1) 4 nsisseess m terms 
- [7c,—n¢, {+ )4nc ty. cee 7. 
0 ais 2\5 


2 n 
23. Given s,= 1 + q + q? +..... rqras,=1+ 921, (a41) rot SE4) gat, 


prove thaliaiGasaG,.s, AUG a Gree eG ecret on 


2 n 
afe s= 1444? +..... fare Ge cia, a ,q412, 7 
n n 


2 2 2 
fag aw fe IC Auer SCs Set Ce Oeil non 
q +4 n+1 
° ale ( 2 = 
Sol. s,= and 3k S, = 
q- q+t 
2 
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Mri NG Sy favs aia Ore 
2 nt 
=MIC, +o, 3 ‘\s ee seeveees +™1C = i 
= q-1 
= 4 [™'C,q + nlc + ot a Oo = a OF = mei =... = 1. a] 
(ast) “4 
= | n+1_ 4 —on+t 44] = | n+1_ on+t] — pn ons 
a +9 Hi] =o [t+ a : 
2 
24. If (14x)'§= C, + Cy. x + Cy. x? +... + Cy. x15, then find the value of : C, + 2C, + 3C, +.... + 14C,, 
ate (14x)'5 = Cy + Cy. xX + Cy. x2 +... + Cpe. x15 BT, A Cy + 2Cy + 3C, +....+14C,, GI AM Sid P| 
Ans. 212993 
Sol. (1+x)®=C,4+O,.x4...... + C,,x's 
Divide by x & then differentiating both side 
15 
oe 7 Co +0, 4+0,x + C,x? + 0... +C,.x"4 
* 
15 
isd 4x4 Lae a Co $C, + et 14.C,.x18 
X Xx x 
Put x = 1 then C, + 2C, +... +14C,, = 15.24- 215 4 1 
Hindi. (1+4+x)'®=C,+C,x+........ + C,,x"® 
XU UM GHe Sl Vell GI SdH GT Ww 
15 
(+x)"a oi +0,+0,x4+0C,x? 4+....... + Cx" 
Xx x 
15 
Visi + x)4— Chee ES oor iat +14C,,x8 
x e x? 
x= 1 tq WC, +20, +......... + 14C,, = 15.242 + 1 
n+1 
25. Prove that, ul CC ee aioe Rc, 4 base aA d as = 4 
2 3 4 n+ 1 n+ 1 
1 2 3 4 (-1)" 1 
fre aifery fe : — °C nC 'C BS kee NOS 
pee ° eee, . Sana 
Sol. = (1+x)" = Ge eee. + Cam 
=>n(1+x)*1=C, +2.C,x+3.C,x? + ....... +n.C,xn- 
Now multiply by x & integrate from 0 to x 
n(1 + x)" e+... Ae +ncC,x" 
3 4 bh x) 
Gi 2 foals fobax Moat gel C,x™t = x(1+x)?— a *) 
2 3 4 n+1 n+1 
Putting x =—-1 
G _2q . ff eee Fale 
2 3 4 n+1 
Hindi. (1+x)" = Cy) + C,x + Cox? +... +C,x" 


=> n(1 + eh AG 2G es G x 


xB ard OU x Vs A PAHs Ge ww 


n(1 +x) 1.x =C,x +2 Cox? 4.000. +nC,x" 
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: F ta) 4 
ee M2 Rag atan Hl 
2a oo 

—— C5: Ca Fivvecicecs — 

a6 = ge n+1 


n 
26. Prove that yr nC, p’g?-' = npq + n2p2, ifp+q=1. 


r=0 


n 


fig ot fe Sor2°C, p'g?-' =npq + n2p2 ert, wai p+qe=1 el 
r 


r=0 


n n 
Sol. yr °C pgr-t=n. yi 2-1 pigr-" 
r=0 r=0 


n n 
=n. Se-9 ; n-1 Gapg +)" n-1 oa: va 
r=1 


r=1 


n n 
=n c _ 1)p° a n-2 Cap “g 4 p>. nl Cox p' ight | 
r=2 r=1 


= n[(n — 1)p*(p + q)"~* + p(p + q)"~"] 
= n[np? — p* + p] = n*p? — np? + pn = n’p? + npq 


27. Prove that : (n—1)?. C, + 
fag arfery fe : (n—1)2. 
Sol.  (n— 1)? "C, + (n—3)2" 


= n?("C, + "C, + "Ce + 


n-3)2, Cy + (n-S)2. Cy +..... =n (n + 1)2"3 


( 

C, + (n-3)?. C, + (n-5)?. C, +..... =n (n+ 1)273 

C, + (n—5)* "Co +...... 

ee ) — 2n ("C, + 38°C, + 5°C, + .....) + ("C, + 9°C, + 25"C, + .....) 


=n? , 20> Te 2p tC) Cl Cee ....) ems'C, Hats otha.) 

=n? . 2" - eer C. Slee ....) Vail eeoner+......) 
=n? . 2" eee) — | eee, " — “Cee 

=n. 2" - See 


=n(n +1) 29-3, 


28. Prove that", +2 "*1C +3 "C+... +(n+1) 29°C, ="C,4(m+1) +10, ,—2m1C 
fre wei MC +2 91C 43 20 +... +(n+1) 29C,="C_,+(n+1) 2+1C. ,-— 2mIC 
Sol. Let "C42. "10,43. ™2C,4....<8 
S = co-efficient of x" in (14+x)" + 2.(14x)"*1 + 3.(1 4x)? + ee 


Let S' = (14x)? + 2(1+x)" + 3(14x)Mt2 + ot (+ 1)(14x)29 eee (1) 
(14x) S' =(1+x)™? + 201 +x)"2.4 te (Mt1)(14x)e tees (2) 
(1)- (2): 


—x S' = (14x)" + (14x)! 4....+ (14x)2" -(n41) (14x) 27+ 


=>-—x S'=(14x)" a =] — (n+1)(14+x)?*" => S'= (re Bl + 7 + (ns (1+ x)" 
X —X X 
Now S=co-efficient of x" in S' 
= aC ty fC + (n+1) aCe 
Hindi. 41 nGeee 2s WIG e aS eCe aS 
S = (14x) PTE XY SCTE X ee ccececeresereres A x! Hr WOH 
AMAT S' = (14x) + Q2(14x)t + (14x) et (tT) 4x)29 eee (1) 
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(14x) St =(14x)1 + 21 4x) 2 ee (Mt 1)(14x)eTceaeeeeeees (2) 
(1) - (2): 


—x S' = (14X)9 + (14x)1 + Lt (14x)27 (41) (14x) 2741 


1+ x)?! 14x)" , e+ 2 ai 


=>-—-xS'= (1+x)" | 5 : 
-Xx 


| — (n+1)(1+x)2%1 => S'= ( 


aa S=S'4 x or Wig 
== ma Oe te "Cryo + (n+1) eae 


29. Show that, /3 = 14+ 


So. 3 = (3) (1-2) 


30. If (1 + x)" = Cp + C,x + Cpx? +...... + C,x", show that for m > 2 
ORO Co CO RNE Qe (Cle iicie 
ate (1 + x)" = Cy + Cyx + Cox? +......+C,x" 81, TT vata aifery fe m=2e fay 
C,- C, en)" 1; i 

Sol. (x — 1)" = [RRR sere tee +... meena |)" ee 


= Co-efficient of x" in (x™—1)(x-1)™" 
= Co-efficient of x°-™ in (x —1) 
= (-1 ym-1 ha eee 
Hindi (x — 1)" = Cox" — C,x™ + Cox? — C,x3 4... (-1)™ Cx gp a. 


_- : 
= «(Ff =|*s @l YH 
= (xM—1)(x-1)™1 8 xr Woe = (x1) 18 xn-m py Wop 
= (-1)™-1 iC 
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31. 


Sol. 


32. 


Sol. 


If (1+x)" = Cy + C,x + Cox? +.... + ©, x™ then show that the sum of the products of the C;’s taken two at 
CC; | 
' “ig equal to 22"-1— ait. 


a time, represented b : 
‘ "oeteien 2? (n 1)? 


ate (14x)" = Cy + Cyx + Cox? +....+.C,x" Ta catatl fe at C's ol YH MA aA WR SAh PMG ST 


am af ~~ ) art vaste er & 22-1 @ rar s| 
O<i<j<n 2 (n |)? 
(1+x)" = Cy + Cx +....40,x" 
S= TUCO, = 5 [(Cy + Cy + Cy + «.....4+ C,)? — (Cp? + C12 + Cp? + «0.2.4 C,?)] 
re 
=> 28 = 22n_ 2nc_ =SSe2rt- ae 


If Ap, Ay, Ap,..... be the coefficients in the expansion of (1 + x + x2)" in ascending powers of x, then prove 
that : 
(i) Ap A, — A; Ay + AD Ag -.... = O 


(ii) ApAy — AyAg + ADAy—...-. + Aon _ 9 Aon = Any 1 


(iii) E, = E, = E, = 31; where E,= a) +a,+ agt...; E, =a, +a,+a,+...&E, = a+ a,t apt... 
US ay, Ay, Aye (14X4+X2)°S TAR A x Hl gedl ey adi S YH z, al Rg Hei fH : 


(i) Ay A, — A; Ap + AA, -.... = 0 


(ii) Apap — AyAg + ApAg—..... + An, 9 Aon = Any 4 
(i) Ep ES Ej= 3"! wet Baja, +a.+...; E> =ayre,r a,b. Go Ey — aot a, + ay+... 
(1 +X + x?)" = a + a;X + AX? + AX? + on... + App_X2N 


taking — t in place of x. 


, 1 a a2 ag 
a Anais ct aol ae = 
xX xX 


2 


2 n 
(i) | Apa, — AYA + Apag «....-.. = coefficient of x in (1 + x + x2)" aa) 


= coefficient of x in (x4 + x24 1)" 
xX n 


=0 
(ii) Ap Ap — ayaa + AA = coeff of x2 in —— (x4 4 x24 1) 
9 Ap — AyAg + Apa, «......- 5 an 
= And 
(iti) putting x = 1, m & w* respectively we get 
OE epee, + Ageia erect) bic t eres (1) 
0 =a) + a,m + a,w? + a,w? + a,mt + ALW? + AgW® +... eee (2) 
0 =a, +a,o* + anwt + azm® + ayo® + ag w!? + agen'? + ..... (3) 
on adding 
(ay 
SITS (age clatt cthiaeer ) 
= fs Sce! 


(1) + 2 (2) + w(3) gives 


)\ 
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Binomial Theorem / A\ 


Hindi. 


3" = 3(a, +a,+ art... 
= E.ea=! 
Similarly 

(1) + w(2) + o2(3) gives 
E,= 37-1, 


(1 +X +X?)" =a) +A,X + Ax? + AQXF F oe, + Ap,x2N 
1 
Xo WA W — — wa Ww 
x 
[1-2 5) - _ 8 ae 
x x? oe GE og? 
x°—-xX+1 
(i) ApAy — AyAp + ADAG «--- =(1 axes 2 ) co ome 
= — (x44 x2 419A x OT DG 
x 
=0 


(ii) 


(iii) 


0 =a) + a,m+ a,w* + a,w? + a,m* + ALw° + agw® + 


Ay Ay — AyAy + AVAy 


a (x4 +x241)9 F x2 or WH 


=an41 


X= 1, 0, FR @? HAT: WA WR 
3" =a) +a, +4 +a,+a,+a,+agt 


on (1) 


(1), (2) a (3) @Y Virsa UR 


> ES! 


(1) + w2 (2) + o(3) S Wa erat @— 


> ES a 

oe WHR 

(1) + (2) + @2(3) G Ua eat e— 
E,=3"-1, 


/\ 
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